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Dear Sir: 

1. Kim, Dong-ryong do declare and state: 

1. 1 am the inventors of the invention claimed in claims 1-7 and 30-35 of the 
above-identified application. 

2. The attached Invention Disclosure Document was prepared by us, or under 
our direct supervision. All work and associated writings were carried out in the 
Republic of Korea. 

3. All dates on the attached exhibits have been masked unless otherwise stated 
herein by reference to specific dates. 

4. Prior to March 28, 2003, we conceived the invention as described and 
claimed in the above-identified application, as evidenced by the enclosed Invention 
Disclosure Document, and that diligence was employed from prior to March 28, 2003 
until the constructive reduction to practice of the filing of Korean Patent Application 
No. 2003-20539 (to which priority is claimed in the above-identified application), on 
April 1,2003. 



Rule 131 Declaration 
App. Ser. No. 10/813,280 



I declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true, and further, 
that these statements are made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under §of Title 18 
of United States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 

Date: T*W * ■ Po ^ ^ 

Kim, Dong-ryong xJ 
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e i f ss #mg bbpisi mm sai §upk *chs bspioii 
a oil me ^trs aximoi flii-xn4»»ifxi£!s» gfgwfe sssxi^a, £,pi 

ttT4! A| § gj»°| SAIQIOIEiM i^5Q, £PI fll2gfS?axl6!S 
gi-g Al 90E HAICIIOIQg S3!8*0i. £PI «l3gJSUXI£!S 8*4! A| 180E 

sis a sAiciioiEis *asu, £pi H4»»axi6!s arg ai 270s ass sai 

Gil 019 5 S^mfe &MMO\¥&, SAIPIOIEiS HAIoFfe 3AI¥^ 51 

§ ^§21 met. 

E 3 
[^o]CH] 



m ah , e^i¥ 



[g All AH] 

HCHS BBK7I2I meSAI §x| SI g/S {DEVICE AND METHOD FOR DISPLAYING 
PICTURE IN WIRELESS TERMINAL} 



£ 1S S W9£| *JAI 0|| Oil M HCHg BgP|£| =?&m EAI& £2. 
E 2b £ 1°l SA|¥°J 921 SEAItfte 

£ 3a - £ 3e*=r & ^g£| H1gA| Of| CHI MB #CHg 3^l°J g^M M% 
6PI 91 ff EB. 

£ 4a - £ 4e{= » HtS°| HI2^A| Oil Oil (LIB HCHg B«-3I2| 

spi 91© es. 

£ 5a - £ 5efe « §>S°I *H3£A| Oil CHI fft^ #Q|g &^^|£J g^S 
8PI 91 S EES. 

£ 68 & gfS£| *JA| CHI CHI CCIBI *Q|§ E+&3I0IIAI HAIS^S JIICHSfe 

£78 g ghg£| £A| Oil Oil DTBI #CHg E+i^lOIIAH SAI^S »I0I8H= 
5E CFS £A|6|fe £S. 



[»soi :?i#go* si 3 mom 

s ^ss #cn§ ea^isi m& eaisxi §j gfgjoii a» jog, s 6 , * 
son ae- ^oia. 

SXH HCHg OISS<M B^OIb S£ gAj 01 21 Oil I) QIOIEIg 2 

^ :?S£ B!»5KI2 flCh |MT 2000 *af2, 0|§S<m 

&?i #cn§ bbpi* o\mmo\ msmti oigoo n^si qioiei 1^1 ^ s 

4= 81 Ch &D\ QIOIEI §^!i ^SSFfe -CHg Bi^ I CHI AH SIEIflf 4= QIOIEI 
M£ HH^! QIOIEH S2 S^QIOIEISOI S 4= SICK £E» ftCHBflPIOI 3HWefU TV 

6K?I» SOI MEFS ^dlsfe ft[]e V :?lfe ^ g #gg ^ gg^ (moving 

Picture) » 3XIS&KstMI picture)^ HA |» o|o ffli se . f g£, ^ 

3i - E 2m. TV^<MJ|§ ?H|»fc &J\ #CHBi>:>lfe A Ajgb g 
SA|® 4 SIP. 

3EIU A 0|£f ffCHBStflOBAI SAIfe WdlBBPI^ fl»S 

£801 ^HSiOl ir^r 2§@ #EH£ HAISO. A»*t ftCIBHPISI SA | 

SfSS M ttH 2§9 OJIAHoj m - acf> * aBB 3,o, A| . 



5=3* saisi^ sfssi &mo\ mx\mx\ mn\^o\ 9X9XQ. mm m& #ch 

S^^IS 90S SIB SA|£|fe SfS£ 90S Sl2£! gEH ^ goj> Afg ^ 

£ HJHS 90S SBIAH SOW g&^e! ^gg g 4, oj}| 

[^S0| Ol^Hfl 6Ffe J|ir*! 
©St AH S g*S2| HCUg BS^PF feOJXIfe gJgfOII ^S10| AFgXI- 

s ^s°i as #chs b»:?ioii sai¥°i sAigms ^ximi= *uah 

MS ^tJISm, £!AHM°I e^OII 0>£F #CHBSN3|2I CHI &^St0| g 

& mm® <mms\ saisfsm *sa» ^ §ui si ^§ jjis&oii sm. 

Ifo^ sfSS HAimW, SAI¥£J 9\X\ CHI D>£F J&e°| SSSKH 5A|» 4= 

2i£r SXI gi HISS Oil 9XQ. 

m^m m&mn m& mag m& hai sxpk #cng 

ea^iou 2s@ x^nf &j\ xmm &x\ms= wms. ^^sicm, mam 3m 
?o\ ^oixife 91x1011 mm &xmo\ tMi-nmm&n&mm m®ms= &m 

&XI¥£K &S>I flM^»SX|^!S m& A| § gj»2j HAI 0101 El B i^O, #31 
«l2gJtf&I|£!£ Al 90S SI as SAICII0I6IS #^m01, M3&&2iI.\M 

m. A| 180S SISS SAIQIOIEia i^gU, £PI fll4g*8f2fXI£!£ A| 



270£ §IS9 SAIGIIOIEiS SA|Xil01¥2f, &D\ SA|Q|0|Ei« 2A|8lb 

sai¥s =?^^ si ^§2? mo. 

see! mmm ssspi A© #cns bspisi sf^ saisxpk s&<y 

x|£|6lfe S&x|£l¥2l, &I>| #CH§ B^^IOII 2§9 X|*jH| &JI if XI 

S^Si § gfgfoj SAIQIOIEm f^sU, #21 fll2»»3XI£!S A| 
S^^tl 90£ USE! SAI Gil 01 El ■ ft^BICH, *l3g*Sflf ~gT£S AI 

&1\ 3^11 180£ SIS!@ SAICHIOIEIS i^o|2, &S>| «I4»»3XI£!£ tttil 
A| £P| 9^<Msb« 270EE SIES fiAIEHOIEia #^S|^ 3A|XIICH¥£K £PI 9 
& SA| Cj| 0 1 El S SAIslfe 3AI¥^ thQ. 

se» e&spi 9it> bipisi as haisxpk 

xHysj ^siibis g^<M^« 4=^§i^ husk ^oi ^<M£j^ s^ii a 

3S6K)I 0|^S3 9^5 S ^lillli ^mfe P3CH2K &b\ PH*£3 

axii s^aioias msiis a^i^ xhbi& m hbus 

^oiiah Haia g^^s % Aigxi eiioiehs msh= s^xnai^a, &:?i 
im§ bimoii uss imi xi^sg axi ms= £!ahs ^gw, # 
gh§ BS^Ph ^oixife 91x1011 toe ^xiaioi x-m-xii4^tr^xi>jss m& 
sife a»axi¥a. £Pi *ngjtfaxi£!£ ggi ai neiiuis s^si § ^irsj 



saiqioieis i^o, M2Qm&i\±im ai neimis g^^i§ 
90s sag sAiaioiEis s=*moi, «i3&saxiA!s g*^ ai &91 gsiibis 

180£ USS i! Ell bIS SA|Q|0|E1S &D\ HWgfffSXI^S 

AI &3| laiUIS S^li 270£ Sia^ SA|Q|0|EHS SAIXilO) 
¥2K &OI g& SAI CIIOI El « SAISh^ SAI¥£ 31 f§°§ »Ch 

se» ^i ^™m s&spi hchs bbpisi m& sai sxpk £pi 

#CHg BiPIOII 2§9 M^l¥^ £PI M^I¥S SX|8fte £!AHS^ ^£10*. ° 
CHS BBPPl ^OjXIfe 9I»0|| CftS ^ii ax|5t0) «I1-J9I4»»&XJ£!S» gtgj 

site »»axi¥a. £Pi mmsaxiiis ai s&»si saiqioieis m^m 
Jt, &d\ fli2^»axi^a s*ai ai 90s a as saiqioieis Msm. £pi wi3 

g*Sl*Xlda 1^ A| 180£ SAIQIOIEIS §^§Q, £P| flKgJSTSfXI&s 

m& AI 270£ II a a SAIQIOIEIS ^5Fte SA|XI|0I¥2K £PI SAIQIOIEIS S 
A|o*te SAI¥^ 51S f§°f fj-QK 

£E^ £PI Bg8PI 9lt[ IfCHS E+1PI2I me SAISxPh 

§i S|^te 9HHIB13. £PI 3HMS10IIAI #S£|te S^gf SAISSSj B^IM 

xHBimfe s^xHEivsf, ^pi nau bipioii 1233 ewsi- £Pi m?I¥m a 
xisfe ^lAHes ^eidi , icng bbppi- ^oixite 91x1011 cue &x\m 
oi *m-«i4&»&xi6!£g g^oite &§?i*xi¥2h &:?i fliiasaxj^ia m& ai 
§^sr°i saiqioieis e^am, £PI M2^%^X\^m. ai &pi 
s^s§ 90£ si a a sai qioieis e^sm, ^pi ai3g*s*axi£js grg ai 



S^5l 180£ SA| QIOIEHS §^6U, &3I fll4&Sail^a 

Al g&AJSbS 270£ £J2S! 3A|G||OIE|g S^lslfe SA|*||Ol¥S!h § 

& HA|G||0|E|g SAieffe SAI¥^. a© sgog 

XH^°J H^ltllS S^5f 4^!§ffe HU2f, &}| ^ai^j^ ^ m g^5f p 

3g5foi ofbf^n g^s ^ s;i^!iii gJgimfe pschsl oiu^n 

g&£!sS C |j|g g ^ Q)| o| Q ^ ^ ngjigj b^|^ xj£|§[ m &D\ 

BS^IOII #31 SJI^S UXISfe £!Aj§^ ?£E|0|, H 

me bb^pi- feoixife ?ixioii gj§r§ sxiskh xni-«i4»»gfxi£!£« 

»»axi¥». 4Pi n\w%*&x\£is. &gi ai aauia s^si § gf»2i 
sAiaioias t^eu, £Pi si2»»axi£!£ ai £pi aaiais g&ssg 

90£ SIS9 SAIQIOIEIS S^mW, 4PI H3»»3XUi!ffi »2I A! £P| Staid IS 
S^ai 180£ SI £9 g Ell HIS 3AI QIOI Elg t^O, 6PI J3I4»»2*XI6!S 
1^2} AI #D\ miWttm S^ll 270£ ass saic-hoieis M8lfc HAIJIIOi 
¥2h 6PI g& SAIQIOIEIS SAISI^ SAI¥^ 31 f§2? SCh 

SE» 4PI fifgSPI ~CH§ BBPI2I S}£ HAI §x|0f| 2^ 01 AH, 

6PI #CHg &8PI0II I2§3 SJ|¥ % Xr^JHf £p| SEb X^S 3 



HAIQIOIEIS ^Ol ai2»»axUs!fi ^ A| 90 £ SAI 

aioiEm s^moi, «i3&»a»6!a er«y ai i8os sj^s saiqioiehs § 
awa. m&%^xmm. mm ai 270s si^s saiqioiei« ftBjstb sai 

5K n|dK)i|Ai g^l§ SAI 

SEt X^g ^AHSS |?CH§ BBPI^ feOj 

XI te ?l xl Oil Qjg grtfS JII1-XII4S8SXI&JM SgSHs »8SX|«h 

£PI *lim82UI&!S gfg) AI S^SI §a»2| fiAICHIOIEIS M8KJ2. &D\ 
W2»»SJI6!fi A| g#£!SS 90£ 5|2@ SAI CHOI El « f»SfCH, 

6PI »3»»axi^!S g*£j AI &D\ g^ii 180£ SI29 SAI0IOIP5 #^6| 
H. 4PI fll4»»ax|£!fi Btg AI 9&£]sbS 270SE ass saiqioieib 

SAmiOi¥£F, #3| g# SAIQIOIEiS SAI 5^ SAI¥S 3§ 
^§2§ Stte &p. 

S» =2JS S&SPI fl« HCHg BBM2I sFS SAIgxPK 

naims a^si 4*<ymfe nusf, ^^i 4>£!sn= g^n p 

Olk[§D §^2 £ S^i!tii 8149 8K= P3P2K &S)| 0|^S3 

pxia a^oioiEis e«» * sens b^im x^^\m m &j\ sais 
^eioiiAH seiia s^s si Afgii qioieis m^m^ a^ai^sf, 



mcAS bbmoii 1239 m?\¥ * xm* &d\ wd\¥ se^ x^s axi ®m 

MS ^£EID1, mam IgOlXI^ ^| x| Oil ©ff aXISK* *H1-*|l4gJ 

^ftisi Sifarsi saigiioiehs mskq. &:>i «i2^8fsxids mm ai #31 n 

BllblS S^ilai 90S SISS SAIQIOia* f^^DI, &3| ;*ll3gf»aXI£!£ 

a ai &j\ seiiuis 180£ 512s baieiioieo asjsm. 

#31 BI4»»SJI^fi A| gy Ell HIS S^ll 270£ USS fiAIQIOIQ 

s Msite aAmioiV2K 401 s& HAiaioiEiM hai8h= sai^m ^?£s 5} 
s mo. 

s.m &d\ ^mm sit* ^ois uhsi uss xi^a qj\ x\^m 

a^sifc *y ah s ssh &:>i #chs b^^pf ^ojxij= z\x\o\\ mm ^mtdm. 
s g^xiefe j»gj», axis tis;i aii»»£!soia haic-hoieis d 
s m^moi sAisfe #31 axis ^js^ jai2»»£!fioie #21 saichioi 

EHS 90£ U2AI31 HAIo^fe &3| MAHSSVEI gf»3XIUS« g>XI ^ 

»B SI3»»£!S£ 8B8fOt, 6PI HA|Q|0|EI« 180£ SISAI51 HAIWte Hf§ 

3f, axis »i4»a^aoie ^1 saiqioiehs 270s sisai^i sai 

5£&^ &3>| =5jg ^Oi£ UH£| H§S Xh^2f Xf*<S 

aXISF^ iHAHeOI §^S HCHg Btt3|2| 112 HA|gfSO|, &}| Z>§S XI- 



= s§H &3| #CH§ BS3|3> feOIJIfe Oil CUg 

■ a XI §ib &D\ aXIS £js3| fll1&»6!S0ia SAIQIOlEi^ § &ffo 

s s^ma SAimfe 3f§2f, &31 axis ai^^i- *ii2&ihMsoie &3i saigiioi 

95 S m&°\ HAICIIOIEIS gg© m 90£ SI2AI34 SAim*r £N 
AH§£¥0 g*»axi£!S» &JI *M3gJ»£!SS &3| SAIQIOIQ 

S 180SE USA|?i SAISfe UfSUL axis ^1^1^ flM&SF&SOie! & 

31 SAIQIOIEIg m m& 33|£j SAIQIOIEIS a«6f * 270£ 5J2A|^ SAISfe 

am &31 sgspi 91 e ^chs idhsj M3i^2F &d\ mi\^m axi 

6|fe SIAHSOl §^ #CH§ B»3|2| §F°< HA|£^0|, =3|^2f 3*8}^ 

£!AH« mm &D\ #CH§ 3^3|3F ^OUIb ¥|*|(HI 1^ aximfe ^ 

§CDf, &3| axis <M^3f J||1^tf^mO|0 SAIQIOIQS § gf»o S «38}oi S 
AISFfe 21- 321-, &3| axis <MS3^ fll2gfgte!£0ie #31 fiAIQIOIEjS 90SE SIB 
AI54 SAIS^ 3}mi$, #3| <£A|5£¥EI »»a*l£!M g*X| ^SfS *||3»»£! 
e^mOj, #3| HAIQIOIEIS 180£ SISAI3J HA|oK= &3| axi@ 

*ll4g*2te!£0ia &3| HAIQIOIEiS 270£ SJ£A|^ SAISFfe 2f§o^ 0 , 

»fc ^iahsoi ssra #cHg B^3i2j if S sai^soii &ouh, mi\^9<t g 

* S >= SSH &3| #CHS B^3|^ feOIXIfe ¥1x1011 gflfilSi axi 



mi= axis t)t][ HM^^AJsOl^ HAIOHOIEHS § ^§£g 

mo\ sais^ ^§3F, ai;§j|. *n2^sf<ymoia saiehoieis s 

m&2i SAIQIOIEIS £j&f[ * 90S USA|?1 SAISfe ^AliS^ 

eh &%*&J.\£iSim &n »i3»»£!ss bbskh &:m saichioiehs 18OE 

SAIWte Mjlh SA|@ fll4gf»^S0ie &D\ 3A|CHIO|EH 

S « m& H3|°J fiAIGIIOIEIS * 270E SISAI31 HAIWfe 2f§o^ 0 | 

¥ SEfe XF*!8 2JX|§hte £!AHgOI §SfS ®CH§ BSf3|2| SfS SAITOH SiCH 

ah, se^ mmo\t= ®Mm mm #ch§ bw>\ ^oixi 

t ^uioii am gtsteiss axiwte j&sah 6Pi axis fliia»^aoia 

HAIQIOIEiS § «3|8f0| SAIsfe #3>l axis 6!fi^ fl|2»9 

£JsOI£ SAIQIOIEHS 90S 5I2AI31 HAI»te jUiCDh &D\ ^ AH MS ¥ El 

grxi s we «i3g*§f&ss. eewoi, saichioiehs isoe si 
sai3i sais^ j&gaK axis *ii4&i?<ysoie saichioieh* 

270£ USAI3J EAimfe Ol^OISiS ^gog §K^. 

SE» m&o\D\ mm ^jCH£ 15H2I M^l¥ ffi XH*IjW- £>0| S?l 

¥ SEfe Xf*{S a XI Wfe <« AH SOI 9^3 °CHg BBPI2I SfS HAIgfSOI. 

mm »8^!si axie&fe aiga, axis tiiPf xii»»^aoie saichioi 



E^m § e^shoi aAim^ asa, &;m ^xis 1112^1,^ s 01 e< 

HAiaioiEia s aasi saiciioieis gas- ^ gos sisai^i sai a 

33*. ^1 ^AHM^^E) &JI 5»E! *H3»»£!££ BB8K« & 

31 fiAIQIOIEiS 180£ Sl2A|5*| HA|8*fc HfSJU, #31 XH4&3£j 
SOIS SAIQIOIQg M H3|2| HAIGIOIHS gggt ~ 270£ USA|^ 

SAIofe I§2S OlipOiSS fg£§ °[Cj. 

01 5f g ^S2| UH}-*'i[ ^A| 01IS 2] #AH» ggOl EBSS &2 

SK)1 iSI 3J0ICL £9§ § =SJ& ^§8 & 0|<= ^OilAH^JI giJ 

SPI ^SOilAi Sf2 AhOI^ g3f 2f£ ^AilSOl g gfg°| SCf 
2J 0I6HM ^ISSPI ^SH LfEFU HO. 01 S s§ £NIS g*0| SE& 0I5°| £8011 
2|5HAH£ .S gJgOl gOlsMI ^AH ^ ^Qffe 3g 01 3|fteotO||A| g&2| 

s 3fa xkmmi »s» 3101a. 

s ^ssj ^ai oil oil Ai^ dmmm =?mm^ #chs b^i* ^his^ hch 
s eapi« oiis soi ^si 3oici. nam zm&m =?umx\ se> 

£ is s g^gsi *jai oil oil aje #cng bs^isi eais^ 



smi. 3io\\ rim =?ti\m$= umi\£\ ^gm £ai ms= saoia. 

£ 1S &55fS, RF¥123S #CHg B»3|2| S<M }|^§ 
Q. RF¥123S i!12| ^H^S 31 S^8N= RF£<m:>|2L 

dsi ns§ i^srn ^m^s 8t3g«8tt= rf^uiss se^o. 

123^ 2g!(M0DEM) §J (COODEC) 2S ^ c^q a^, 3 a,« ^ 

01 01 El ii *|B|8Hs dl 01 EH MS|5f g£ §2, 2q2 Aj^ g x|£|g|fe 2 CIS 3 
S!S =?H|ffQ. 2P2 *JBI¥125fe #3| GJIOIEH *H£I¥120°I 2CI2 SajOllAH £ 
^Slfe 2P2i!S§ XH^m^U SEfe 0K>I3£¥EI gJ£!£|fe £<M 2P2i! 

£^l QIOlEi xH£|¥120°j 2P2 3*j0|| ££6fe ?|^§ ^t»£[Cf. 

gSSPI ?|& J|^9|SS ^dlsm. SEt* &3>| 3|£J^¥127£ g g*g£| aja| Oil 

oil taaf sai£|{=: m<&°i %*mm ^§25 ^it ^ s^*^ £§?is ^ui 

BT 4= 9XQ. 0IIH£|130S- 0H2EI, CHI 0| EH 0II2£|§S 4= &Ch & 

?i oiieaife #ch§ 3^121 ^y^oi m ™ m xmmj\ $\m E^nmm 

- * ^A| 00 Oil [CfEl- SA|¥0ll SA|£|^ A|gX|£| §^ffo 

S SA|S|S=^ *||CH§U=r Hg^gfi 4= SICf. SEsh #31 QIOIEH 0||2£lfe 

&JI 5§3g§§ ^Solfe e0|| g*gj£|fcr Ql 01 EH MS SJAI Xl&ghfe D\^m 

mo. 



SE& &D\ MO)^W^ #D\ Q|0|EI»EI¥120S S&fi 4=£E 9XU . &3>| XHI CH 

¥110S S gJg°| oil Oft fff£f #CHg B»3|o, H A|»»» 338*01 SAI^S 

S AF§»£| §&go S sa|5^ i»i§ XllomCK 

^¥ (camera module)140£ 9& QIOIEHS §§§ g <M^M 

SPI^ t!55 B&Sfe 3IOj|cl £!AH2h 9HHIEk!!AHS¥E| 0fyS3 

a^sa cum a 01 ei s a§§fb ^sxhei^b =?mmQ. o\d\m smv 

®M$= CCD&ME* ^gaUJI. «| ±!£x|ai¥te DSPCDigital Signal Processor: 
OSP)^ ?SS 4= 9JLQ. SEtr &J\ 3m\Z\ ®M gl £]s*jEI¥fer ilgog ^ 
tt 4= 91 9. W , SE& g£l 5KH ^£ 

9&xH£l¥150B &D\ 5HHIBM?* 140011 AH S^£|fe g^ii SAI6PI flff 
512! QIOIEiS BtgStfe OIM &D\ 8#*iei¥150e «| 3KHI£^40 

OIlAi mmztt= 9^11 B?|S XHBISID1, #}| H2IIS S^QIOIQS # 

D\ 2AI¥1602| » HD\0\\ gt* »B|eCK SE» «| S#*|E|¥50S 

^UISHW. #31 2AI¥1600|| fiAISEIfe S^QIOIEHS i§S ^aio§ 

E^S^U, g^g HBIIS S&QIOIEIS S!£H°J HSIIS a^QIOIEIS ^51^ P| 
4>«»Q. 0\D\M &D\ JPEG MPEG4 3 si, Wavelet 3°' g 

01 a 4= £K>| S^xH£l¥150S 0SD(0n Screen Display) PI^S ?HlefP2 

3m»DI. fllOI¥ 11021 fllOISKM SAlEJfe m&H3\0\\ IIBf gA 3a SA ,g| 

oiehs m^m 4= sick 



SA|^160S £MM S^xH£IV500il/H gfe^il tf^o^ RMm 

CM. XII 01 10011 AH S^£lb A\SX\ GII0I9B HAI&CL OQIAH SA|^ 

160£ LCDS A|gi 4* 5N°0f, Oia 3^ SAI¥160S LCDXIIOi V(LCD 

controller), 9&3IO|E|g XI 3» 4= D||H£| gJ LCOSAI^Xf §§ ^d|& 4= 
XiCf. OHM AH £p| LCDS EUI^3£!( touch screen) 3^, 
¥S §z*ff SIP. 

£ 2fe S ^g£j ^A| Oil Oil CTiE &:>| SA|ifM602J SA|g«M EA|6fe £ 

£0|Q. 

£M £ 2S &}| SAI¥160£ g^Sl SAIotfe: XII1SAI 

3^161^ Afgxf dioiaa sAim^ *ii2HAig«i63g ima. sei* #:?i sis s 

AI2H0II CCfe Dj|Jrf« gSSPI ?|» 4:5^31 §S§ EA|§^ Xil3SAIS« 165S 
CH ?b|£f 2iCK S ^92| *JA| OIIOIIAHfe HA|^1600| fl|1-*||3SAI9« 
161-165B ^HlffM 3fg»0. OPIAH *ll 15AI 9 « 161£ QCIF AK)IS 

°l §i& §^11 3A|5K= S^0I3. fl|2HA|g.SM63S aisxkhioieis a 
Aim^ 9^0|Dj, XH3SA|§«165br ^5§ 3|§g ^OIHoPI ^SH 3A|8^ §« 
OlCf. S gJg£| AJAI OjlOilAife &D\ HAIV1602J 2f fiA|g« £ 20ll 

SEAI9 bf2f ^C}2 ^Se^O. OPIAH M 1HAI 9 « 161011 HA|£|fe QCIF 
176*144 5^ H3MS ^EH (norma I state)0«AH SA|£|h: 9«0|CK 3 

am saivi6o saioii sais^ M(fuii) mm^ 176*220 m± b.j\m jmon 



£ 2 Oil AH Amx[ QHIOI EH g AiS01|irr« HAIofe X1I2HAI g <* 163 

21 BD\m 60*176 a^BPIS ^gSKO, g§3^| ( 18*195f^)*3IS °S |§§^, 
Iil2SA|g« 163011 AH fiA|» 4= gX>G||0|E)fe j§ 60 SXKpoxelW 1 4> 

sick oi cm oi^o^ 3©a a^is Ansae s 57^21 mxm\o\e\m hai» 4* 

OIS S^, £M 0il2dl1310ll MlXf CHIOIEiS XHS& OH *||2SA|g« 
16321 i|£J0|| QJE1 AhgJh Q| 01 El SEfe £HI*r 1^11 H§S^, 113 SAI2H0II AH 
MBit CHIOIEH 3£ OH^ft 1,^11 if^og aA | S ^ ojq 

01 3 1 AH sfeSA|2H£F §}g 3HUI^g ?tHSH= HCHg BBMe! 3^ 

Oife ?HHI£^¥EH #9£|^ g^If SAISfe 2E1 £|0|SHM, TV^JIB 

a. om 3^, 3KHIEKMIAH tse §&<M<gr TV3&£mte HI1SAI 

161 Oil SAIEID1, ^Pl Sf^SAICHI TtB Alg Jj- CHIOIEHMg XII22A|g« 163011 

saisq. 

&mzix\^uos mam Bmim feois &x\mo\ mo\^mo 

oil g^^xi&as t^sa. =, ^sr^xi¥i7os ^□g &<md\j\ ^q\b. 

^ixlOil me S XI SUM. till fllO^IIOOM m^s^ 

^i^s ^issa. 01 2 1 AH &D\ ^maxi^os 0\Z\ J\X\ ilEHS 4= sm. 

£ 3a - £3e i= S g*g2| flMgAI 0)1011 (If a ^§*2JXI¥1702| 5^8 UEI 

y* Eeoia. s ^§2i xmgAi ohouahj= #ch§ bbpisi sxnoj s^soh 421121 

^lfd!AHS« ^H|8H2 #CH§ B^^ISJ MCH 81? SOU 2JH2J 2§9 J^g 



S«fSIOi, £!AHS^¥EI #CH§ BSM2| SA|¥160O| ^0}*! 4JW ¥l X\ 

a &x\mQn Ji^mo. m\n e ggsj *iii*jai oii oha-i^ ^pi ^e^ahmoi 

fi £!AH(Hall Effect IC)£H2 ^SfiP. S gJg2J XI1 1 £A| Oil Oil AH 2J2{^ ggj- 
£PI £!/H&j2I- I|*!S2| S*f?|X| E^ AhSSIfer #CHS BgPIOII 0}£| 

&£II! ^ 2m. 

E 3S sssie. &D\ &»aX|^170S £PI #CHS BSPI2I mchoii 

ussioi s«fa ^che 131121 jf^ 20 1.20221, &:>i #cns eiPi2i &m si^s 

Oil S^SIW 4P| *f*JS201,202S ^J|6h01 »»aX|^!a« ^^AI9|fe ^! CH E 1 
DH2J a #!AH221-224S 9SSCI. 3£HL|, £P| 1^18 -CHg BBPISI MCHOII 
2££ ttll HQ^ &°01, &XH 6h^S0|| §^fj ^£ aci. SE» £PI 

^ahss #cng bspisi gxg si^goii ifsfa t^s g*°oi, § 

CHOJI ojp E 3b ^ 180E 5lS£i 3I3&8FS 2| DISHH, E 3c 

270E si as m^mm 21015101, e 3cfe 90E siaa m&mm 21018101, 

E 3efe OE ^»2| fll1»»o S jis^IS 

E 3e2| aoi XHI2 AH2222I- XI1 1342018 IfJISKQ §AI0il XJI3Sd!A|223 
01 XH2XI4202S 3XI8IB £PI gJ§f£f*l¥170S xnm»ifxi£!s» w&mziq. 
E& E 3d2f SOI XJI2 »ti!A|2223| XII 1X142018 a*l8IB «I2S*»1*JI£!M tt 

^Ai5in, e 3c2i aoi m 8*«Ai22i:?i xmxi42om axisia M4*a mentis. 

m i^A|2JQ. Eel E 3a Oil AH 2F ^0| #CH§ &&3|2| MCH^h &fi & EH Oil AH 1= 
All aS!AH2210l XII 1X142018 IJXISHa §A|0)| XII4 §£!AH224:>1 HI 2 A^ 202 B 2f 



x\mo. 01 (eh &d\ hcjis &mi\s\ sc-pi mz\ #i\ fin m&M22m m m®M 

22421 &D\ fiUXI^OUl fil2A>*!202S 2XmX\ fil3&83X|£!M g^AI 

&8&XI¥170S fil3»»lW|£!fi» ^A|3M| £C1 

d\s\ m^m fiicH¥noe sen m^goi s«i smpsoii/h oi^ga sai 

¥160S filOl5|01 fiAISEf ^»»CL OPIA) #3| HAI2HS1 §i!2E 9g 

31CHI £1140011 AH fSS S^If SAI 6^ 2E1 2^ S»»Ck 

£M SAI2H3I- ^tSEje, #3| ¥17021 fill 8SJAH221 - fil4 ft£! 

AH224fe 6PI #CHg flaiSte gJffOII D»£f #pig & 1PI£1 2§S 

201.202S fi|O1¥110£ »»axi¥170S| m^m IS 

ch§ Btt^i^f i^ois eeecf. oioh #31 aeraxi ¥17021 m^oiiah «i2 

«d!AH222£1 fil3S*!j AH2232J #<*0| BMW &J|E|H e!fi| °CHg&i^|2| o| X |- 
3# SE€» fil2 S£!AH2222| #§*0| SXlEie i!fil #CHg& 

^3121 ?ixife 90s %x\g. BBvtn, &j\ x-in §#1*120121 m^O\ 2JX|£| 

3 SJH #CHg&e^|2| 2702 SI29 AXIS BBffCI. SES 01 Bet S £H 

AH m (20 1-204) ^¥ El 2 ft«£i£31 2U|£|X| 8f2g gxH ^CHSB^P|2| 

1802 5j3s m&mo. naie fiioi¥iiog #31 g*»&xi¥i70£i s 

§S0|| OJSI- #3| SAI¥1600II HAlEJfe SfS°| gfgg fi|0|&CK &j\ 2AI¥1602| 
SA|»»« filCHSIfer m%\^ 2 6 31 2 731 If CK 



E 6S S ±JA| Oil 0)1 (Xh °[«g BiMOllAH ^§ HA|8*fc Hxf 

£UI £ 6S &5§f3, #31 AHIOi¥110g 511 EMI Oil AH a*XH°l 2E;| HAI2 
CH fiA|¥160 ^0|| SfSOl SAISjfe #EHS filOISCh Ol OH 81^2! 3^ X|| 

iaAi9«i6ioiife sji mmo\ saiejw, *ii2SAig«oiife ai ai^oi haisi 

H fll3£A|9«0||fe S| HHSEI2I Sgf§0| SAIS 4> 2JCL 3 BUD ?}0{| 

sfenei s^oii^ £>oi =>wne}¥ 140011 ah dmw s&oi §&xH£i¥i5os 

SSH *H£|£JOi fiAI¥1602| *||1fiA|9«0|| SAISJfe S 4>"»ip. iff 

GIIOIEj e<MeEei 3^, ^JF #<M 0 |S *||1-*||3sf2mAI9«i61-163g 2¥ 

iSi flAimfe S^o^ Mg£|Dj, S&NHIUS »£!8fe 3^0)|^ 

msa 901 m»e!SAi9afi6ioi **!Sb aaa«* haisq. opiah 4^1 an 

SeHAIganeiS «ie bF£f aroi QCIF HJ|(size)M HAIfffe g«0| SO. 

A^|2f e « HAieEOIlAi »§3A| ^32E^ go a^, mo{¥ 

110S 513B31I0IIAH 0IS 3XlffCf. OiZMAJ £P| #§SA| SgSEb £P| 
Xl¥170£| gfSaj|^ao|| Q}£|. a 0 | fiA | ¥1600j | SA i£|fe sFS2| ^ffg I[|o 
S «IO|»te 2£i 2|0l»Df. ID- 21 AH #31 JFSSAI S32E^ *j§SU| 8{o 3i 
«| X|OI¥110S 4K7| »»SXI¥170SI M0| USS »8Kame; 0 

£)°s see HAiea. 



xi¥170°^¥eh ^m^x\Mm.j\ m^s\$=x\ ee&a. £M ^tf^xi¥i7o°^¥ 

El ^SaXI^S^I- S^SIS XHIOi¥110g 514&3I0II/H OIS 3X18111, 515B 

mi Oil AH #D\ &?>*3XI¥17001IAH S^6fe SIH&CL 

OlffH SI2 «d!AH222:?l- *ll 1X>*!201§ 3XI8K3 SAIOil XHI3 »S!AH2230I HI 2 XI- 
^202« &D\ g*»3XI¥170S 514B3II0IIAH fl|1S»SX|^!a» STg}A|3| 

W, &3I XII 01 ¥110^ &D\ 515B5II0IIAI &D\ Sim»3XI£!SB SI = ©Ch £PI2|- 

301 *iigji,*3xi£is:n ir^e s^oiife ^□e bippi § ^troii mx\& ^eh 
oihs, sAisife mat § ^tfo^ ^xiai^ib sa. i^ah &d\ xnoi¥iiog 

517BmiOIIAH OIS S-XI6HI, 529&miOII AH SAI¥160S *||0im0i § SfS 
01 HAIEIE^ XHOiShCh EE 3efe #CHS § ^EHS 

MOIIQ SICK 

3EHU *H1S£!AH2210I X||2X^2018 3X|^S, &:>l 514B?!I0|| AH &3| 
£>XI¥170g XHl2^1f3X|£mM ^^A|3IW, &J\ X||OI¥110^ &3I 515E+^1I Oil AH 

M2^m^x\iAm.m bie^o. -^^i2f 301 «i2^tfaxi^s?i- saisife g<= 

Oil ^CHg Bi^PI S^ITOIIAH 90 £ SI SB ^ EH Oil <&mm 2I0I&D. 01 gd 3? 
SAI¥1600|| SAISJfe SfBSE § &»0|| 90££ &EH3I- SP. aj£FA| AFgX* 

^ § ^W°l IISI S 4= 9i^m o\&& S Algol 1131 § 

90SE sl£A|^Ot met. WEFAH &;»l X||0i¥110^ 519B3II0II AH OIS 3XI8HL 521B 
3II Oil AH ^21 HAI¥1600II 2J^£I^ SA| CHIOIEHS § gJiT 90£ SISAI9I 



W, 529B3J|0||AH SA|^160§ «|CH3f01 90S SAIQIOIEIM 5A| 

BO. 0>£UH 6D| *CHSe&3"l2| M§»b &D\ -CllgBi^Pf 90 £ & 
EHOJIAHS H A| ^ 160011 fiA|£|^ § &%>o\ aeg g 4, o^, @cf £ 3d - 
3 ^ffOllAH 90£ SOIH ad. 

£th S £!!AH221-224§^¥EI OfQH^ #§*£|X| 

8&XI¥170S 514EMI0JIAH 0|g &xmn fll3gf»iWI£!M £^ £ 

3a£f U:0|, HCfJg E+i^|2| ML-\D[ mm # EH Oil AH fll1«*!!AH221S *U1XF*!201S 
&XmH SAIOil *||4«£!AH224i= Xil2J^202S 3X1 »Cf. OlttH #QJg e^l 

21 mc\d\ met mmwM&m mmwM&w &d\ mx\M2om M2J}^ 

202S &7\&H 55fS »»aj|^l70S fll3^2fXl^mS tt«A1€IQ. 3BI 

2 &:>| *||OI¥110& ^Z>| 515B3II0IIAH J«3»»lfX|£!M BIH&Q. &J|2f 

m\ M\3&m&X\&3iJl ttg£|fe i^0ili=r HCHg BBtfPf 3»90IAI 180£ 11 
S3 & EH Oil SIMS 2|0|»Ch 0| a gj^ 3AI¥1600|| 2A|£|fer £|gf»0|| 
180£ SIS@ ^EH^ £|CH 2«#o £ 3AI9P. CC^AH A*gXPI § «^°| fg§ 

m ^ 9is.m staie &oi sai^&j mas § 180£ m&A\dioi m 

Q. [L\E}M &D\ Xi|0i¥110^ 5259311011 AH SAI¥1600|| 2iltE\l= HA| CflOIEI 

S § 180£ SISA|3|0|, 529B3II0IIAH SA|^160S aitfSK* & 

31 180£ SAIQIOIEIS HAI&Cf. QJ5IAH HCHSBi^l °l A>Sttfc ^ 

3| *C«Se*3Df 180£ ^EH0JIAH£ 2AI¥1600|| HA|£|fe § gf»o| ^o, 

S M 4^ @Cf. £ 3bfe #17 1 #CHg yo^pi § &90UAH 180£ 5129 & 



£HS £012 9XQ. 

oui^q^ Mim$iM22]o\ xii 11^ 20 m &xm&, &2| gm^XI¥170g 

514B3I0IIAI m^m^J\^m.m ^£}A|5?|ffl, &Z>| X||Oi¥110£ 515B3II0IIAH 

mQm&xu^m.m aiHticL ^oi MA^^x\t\m.D\ ^sib 

Ollifr #CHg BBN?PI- § ^moilAH 270£ siEB &EHOII 2|g§ °|Q|^a. 01 3 
° SA|^1600)| SA|£|b § &»0|| 270£ &EH£ SAISCL O^AH 

270£ SISA|?10f mQ. QJ2IAH *||O|¥110g 519B3I0IIAH 0I« ^Xlem 

527B3I0IIAH #31 SAI¥1600II ei^Slfe fi-AI QIOIEiB § ^£5 270£ 

AI3ICH, 529B3I0IIAI SAI¥160S JHICHShCM #31 270£E 5|£9 5A|Q|0|E|g 

HAISCK OJBfAH BS*:>l°l AfgXffe #31 #C|g BB3PI- 270£ II 

29 ^EHOIIAHS SAI¥1600fl SA|E|£r § ^ffo| aas g ^ o^, 9a £ 3c 
fe HCflg BS^PI- § &»0||/H 270£ SI29 &EDS SOI 12 SICK 

&i\m rnsk eoi, mam mx\& &mm &d\ #»axi¥i7o* s 

SH #31 fcCHSBB^ISI SISS &»&S SAI¥1600|| SAISfe QIOIQ 

M 3 S2AIUOSM1, A|§Xlfe #3| HCHgBS*:?|2| ?l XI Oil #&gt 

01 3 »»2| SAim^S M 4= 21Q. 01 OH #31 SAI¥160°J SSAI 

31 EAIsfe 3^, HA|£|fe SfBOl SJ§th H3|« S^Oilfe #3| M2&m 

si «4»»2i sai ai ea^ tttim - ho. ^, ^n^og/H #93 g^n 
qcif a:>is HAimfe g^, xmsrer si hi3^^oiiah£j hai^ §^°f oi^oi 
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91 4* 9XX\21 M2&m a fll4&80|A|fe= QCIF H2IS HAISHJPJ CHim. W21M 
£>0|2f S^OIIfe 2x-j|l^B^|(full size)? £A| 8fe 5101 d^^CK 

£>0|2f ^0| QCIF S3 ^31 m0\ iS B^|°| 5f£H^ ^gg SAIQIOiEl 

■ ziz\m^ s?, nn ^ ni3^sfoiiAjfe EAi ciioiei£j &»ei mo\m'o\ saishq 

«I2&» Si *H4^i*0IIAHfe SAIQIOIEHSj H^IS XH£§§|0| ^J^gfb SAIOII SHif 

£ 7^ ^ g^£j ^A| 0110)1 CCf£h °CH3^O|0)|AH SAI^^g *||om*r SE 
^SI £A|8K= £22 £| flh^tf gi fl|3»»0||/Hfe QCIF 3ZM? HA|Q|0| 
EIS flKHSKQ, 91 «l4g*»0||/Hfcr a*U»e33l£ SAIQIOIEIM JHOItfte 

^^ioiiah ass sAimb £ 7g ssmoi issis a§^ ^a. 

4^1 £ 7e ^Sol-B, fl|Oi¥110S 611EMI0IIAH SEP! 3AI2 

H&i^fi EMOtO. 0\D\M HA|2HSf »S Sfll o^S3f MCH 5f^§0| 0| 

^£J0H SAIV160 #0|| SfBOl SAISfe &EHSMI. £ 6°l 2AI222I- mmt 

Q. OlffH 3AI22 ^E«0IB *||OJ¥110£ 611B5j|0||/d OIS SXIffCh 

SAI220IIAH XF=fiA| S32E^ gg£ 3^, *l|0<¥110g 612&3I0II 

AH OIS SXICKH. Oj^lAH 3JS2AI i*322fe &Z>| £ 62J XF=SAJ 

XI¥1702?¥Ej gftf£fJ|<y^ #^£J^J| gm£JXI¥1702?¥ 



a i^tis &;m xiicH¥iiog 613&mkhi/h o\m &xmi>, 614B 

OlttH XII2 fi£!AS222:H «MXMs|201S 3X1 «KQ SAIOII XII3 S£OAH2230| XII2XI 
^202S aXIWB!, gJ83XI¥170g 613B3I0IIAI ai1»»3X|£!S» S^BA|3| 

CM, «IOj¥110^ &3>l 614B3I0IIAH £P| BIH&O. £>0|£F 

soi m^m : &~k\tAm.j\ s^oiife #chm bi^pi § »»on ¥i«a &eh 

01 °£, fiA|E|fe § gf»2£ ^XIAI^ie SO. tUBFAH XII01¥110S 615B 

3ICHIAH 0IS 3XI»22. 617B3I0IIAH QCIF H3>l°l QIOIEiS Xil1SA|GllO|E)S 

01, 635B5II01IAH SA| ¥1608 XII 0]o\0\ § gli2S q C | F S g 0 | HA|E|£^ 

fllOJSCK 

33 U XII AH 221 01 X||2X^201g 3X|6^, #3| 613B3H0II AH gjgf 
2fXI¥170a XJI2gm£|Al£is» gf^A|3|D|, #3| X||CH¥110.g &2| 614B3II0IIAH 
£p| xii2^if^xi<Msg ^\^mo. &2I2J- ^0I *H2g*Sf3X|£i£?l- ^£J£lfe 3^ 
Wife #CHg Bi^Pf § ^ITOflAH 90£ & EH Oil SIMS 2I0I&O. 0|gj 3 

° SAI¥1600I| SA|£|fe USE § ^^0)1 90S 5I2EI &0PI- SO. 0J£FAH Alg 

xpi- § gfif£i si3i m 4= zjt^m s>sia ^pi sAieei ssi § 

90E 5l2AI?|0t mO. &m M\2^mo\\M SAI¥160^ £M QCIF 33J2I m& 

m sAimxi &:q ^xiihdisj m&m RMoizm x«2saigiioiei« ®&mo\ot m 

P. CGdIAH XII Ol ¥110^ 619B3I0IIAH 0|B 621B3I0HAH ^3>| QCIF 

B^|°J 5AICH0IEHS 3x||5f£ 331 2| HAIGH0I92J XII2SAI Ell 01 El 9 £B£8K31, 
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623B3II0IIAJ &D\ AI2SAICHI0IEIS 90S SISAI2JQ. 3 Bin 

£>0| X||CH¥110£ 635EMI0IIAI SAI¥160g MO\v\0\ § 90£ 5) 

*U23aioiioieis sai»q. gjei-ah noige^;>i£i a^x^ 

^□gBi^lin 90S SISS &EHOIIAIS SA|¥ 160011 SA|£j^ Sg*if2| ^§ M 

SEei" #31 S S!AH221-224SS¥E1 0\m& ^!1£ S^SJXI 8f22 & 
tJiTXI¥170a 613&MI0IIAH 0|g J| §Q fll3»»aX|&!S» ^A|?!Q. SEi= £ 
3a2f ^Ol, mO\m BS*:>|2j «CH^ mm &EH0MAH *H1Sd!A|221& HIU^201S 
^Xiam SAIOil *H4£d!AH224fe *II2X^202M SXISCK 01 EH #CHS Bg*3| 

21 mCtfl iBI ^| »I1MA1221j» *U4m£!AH224:>l- ^I1X^201^ «|2»*l 

2025 UXISUI SofE! gfgr^XI¥170S *U3^i,^XI<M if BteBAI&th &?l 

2f ^.0| ^I3^E^XI^!S^ g^Elfe S^Ollfe HCHg § ^gOIIAf 180£ 

SI S3 ^ EH CHI 2\Q\mQ. 01 a 3? SAI ¥1600)1 SA|£|^ sf^E § gfgf 

Oil 180£E #EH^ £101 «^2S SAISCf. TtEJtM A^gXP^ § 

m m 4= mas sai^oi § «^ 180E ^Ai^ot 
ec*. q^ah ^i xnoi^noe 6139?iioiiah oim guimiQ 627B3ioiiAi qcif hd\ 

21 HI1SA|C||0|Ei« H&mW, 629&^|0ilAH SA|¥1600|| 2J 2HE|fer" &pi *H1fi 

A| QIOI BH « § gfgf 180£ 5J3AI3ICH, 635B3I0IIAH SA|¥160M MO\ 

t>m 180£ 5l2£! flMSAI QIOIEI5 fiAI&Cf. CO-BfAl £PI #CH§ B^^l°l 

A^exn= ^cHgEfs^im 180£ u^s ^ehoiiahe sai¥160oii saisi^ § 
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DhXI^o^ xm«*!!AH2210l HI 1X^20 18 ^J|6^ ( &J\ »»3X|4jM70S 
613B3I01IAH *I4&81HI£!H V&A\d\Q\, #J\ X|0(¥110e 6143401 A| 

#31 fll4»»aXI6!S* &3I2I- SOI fll4»»aH^!S^ M£]i= S ° 

0,1 ^ MS e»5|^ § »»0|/d 270E & EH Oil Sigg 2|0|ffCf. 01 gj 3 

° SAIV1600II SAia^ § ^WOII 270£ 4fEHS HAISCK tt^AH 

Mrnxm m gjssi m&m m ^ zi^m sa( -oi § ^ * 

2£ 270£ SISA|31<» thCK EES M4^mo\\M SAI¥160S QCIF 33| 

si ass sAimxi ara ana^isi m&m &Amsm *n2fiAicnoias gigeta 

Ot ©a. Q}£FA| fl|OI¥110S 619B3I0IIAH 0|« IWICHa, 631B3||(HIAi £P| 

QCIF 35|2| SAIGHOIEIS Sfll^E! 33M2J HAIQIOIEiej fl|2fiA|G||0|EIM 49481 
W, 633331 Oil Al &3I SAI¥ 160011 ei^SEIfe J||2SA|C||0|Ej* § 

270E SJSAI3IDI. 635B3I0II AH 3AI¥160M XII 018*01 4tfl 270£ *J2£! & 

3| fl|2SA|CH0|E|» HAI&Ck OJ^AH #CHgBi^|2| AFS^fe ^5|- #q§ 

270£ SJSEl ^EHOflAISE SA| ¥1600|| SAISfe § gj»£| aas g ^ 
2131 @Cf. 

&3I £ 7Hf Ixfg SAIQI0IEIS XHOiS^ ~CHg BSPIfe £p| £ 1 

3f 1T£ ^£!§ 3Ulfe ^CHg Bi^PI S 4= &C|. H, ff» §2f »0I gj 
«^oi g<y 4»S3H=: #Cflg Bgpifii 3^011^ £ 62f 4= 

S8fSA| 5A| 0101921 33|fe XHOiSIXI 8^^ # EH Oil AH #CHS BSPPI feO|£! 
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?\x\o\\ m£f sAiciioiEisj iao\*m mo. nam #51 3\m zm =?mm$= 
&vi\2k as s^cnife #51 9nnia^4ooiiAH tgg sai qioih^i- mmm 

351^ RMBQ. 01 OH #5| SAI CIIOI 9 M 1g>^0|| AH SAIS 4= 9X^m i§3 
35|g 5HIHS, «|2g*» 9£ XIK^ifOilAH HA|» (EH Oil b 3A|£|fer GI0IEH2I 351 

E 4a - E 4e fe g g*S°| fll2£A| Oil Oil If§ &»ax|^1702| S^S U 
E*U! EeOICh S gjg°| *H2£iA| Oil Oil AH #CHg ErgT5|2| ¥M2\ Sh^SOH 3^H 
2| ^tf^OAHSS ^H|SH2 #5| ~q|g Efi*5|£| SCH 8^ 9 Oil 4JH2J 3§9 M5| 
¥■ S^Ol, #51 #!AHS?¥EH B1J5|2| SA|¥1600| *0I2 4JH 

^Ji&cm ^g&o. nam s ^g°i xh2^ai oiioiiah #51 S5i¥§ g 

OiE 2JHSI §5l¥fe 3|gJ^¥127S 0^ CHoFfe MCH°J LH ^0|| ^d|£|oT. UCHII 
M5l¥ifr #5| MCH2I SJ^Oil =?ti\B ^S»0. SE& #51 g^tf^AH 

1= S £1! AH (Hal I Effect IC)a^3 Dtm&O. & ^9°l «I2 ^A| OIIOIIAH g|£|S 
#51 M5l¥2f £JAHM£| #^ ^| j| gj AFSSIfe HCHg B&5I0II II 

ai eais 4* suck 

#51 £ 4S ^5ShS, £m^II¥170^ #5| ~CKS B^5|°J MCH01I 

3S£|0i gSTS 30jE 13HSI 3§9 S5|¥301 - 3042K #5| #CHg H^5|2J 

e*ii son §r*fsiffl #51 M5i¥3oi - 304§e gjximoi s*£s 

A|5|fer ^OiE 15HSJ § AH 321 -3232 S ^gSCh 3aHU, #5| #5|¥fe #CHg 
B^5|2| MCHOil #£f9 32? §Jfife g*°CH ( g*ll 5^S(HI =£SE 
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9XQ. se§> m\ gi/Hsg bskjisi bxi\ m^soii jog § f§ a 

S^l¥304fe 5H2J^¥127g Dt?8tb SCH2J |_H^CHI S*«a0| t £M HI1 S^l¥301 
^ HI 2 S^l¥302fe »Gi£| £|*0|| SUISS U&dlCh £ 4b ^ 180 

£ 2I0I6HM, £ 4c*r 270£ fll4»BS 2|0|8KH, £ 4d 

te 90£ SI 2 3 *ll2gf»S 2IQI8KH, £ 4efe 0£ »»S| fll1gJ»©S JigsPIS 

mo. 

»»axi^170S £ 4eS* SOI , fl|2 fi£!Ai322^ «I1M^I¥301S a XI 
SHI SAIOfl XHI3 «£!AH3230| HI2M^I¥302S 2fX|8*e flim»axi£!ffi« S^SAI 
SE» £ 4d2F SOI, «I2 S£!!AH322:>|- *H3«'}|323« 2W8fe fll2g*Sf&XI£! 
18 -^A|3|H, £ 4c£F SOI. XN1 S£!A|3210| *|| 1§3|¥3018 EUI8hS fl|4& 
»axlt!S« gfgjAl^iCf. £eh £ 3aOHAH2f SOI, |=CHg B»3|2| SC-I^ £d|°( 
*H S£!AH3210| HI3M^I¥303e 2UI5H2 ^AIOJI «|3 «^AH322^ fl|45?| 
(304m OIHU #CHg B»?|2| SCH ^ g g, ^| an ^£1^32^ 

21 M3 a^i!AI3230| #D\ ffl3«3l¥303j» *)I4S:>I¥304« SXI»X| H»e XII3&8 

axuja* ^^Ai3i3ii aa. £fe &:>i m #!ah32i-323§s¥ei o\mm asaxi 

<y^£ ir^EIXI 8(23 £K?| »»axi¥170S 4PI XII3&»axi£!ffi« Bt4iA|?|J|| 

£ 2 si £ 4M ssskh £ mi s^ ^xit ncn§ &m 

3I2| S^e «|CH¥110g MCH 5^ SOI o^SOIIAH 0I^£|£ HA| 
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¥160» XII Oim 01 4*SieDh 0\D\M SA|2 = £I- mS §t!2E §4 

9HWBH 40011 AH tSi 9^51 SAISfe 2E1 2¥ SSea. 

&:>l ^tUSH3 , ¥17021 7H1 1 «£!AH321 - Xil3 B£U 

AH323S &JI HCHS BBPPI- ?l xl £J &80II ©El- 6PI *CH§ B&^I2> 2i@ 
S?IS 301 -304 ■ SKieC*. &}| XilCH¥110S ^tf^ZI¥1702J £|26h01 
#C(|g &WD\D\ *01£! ¥1*1 M BBeCK OIHH ^t^XJ¥170£l #^01IAH M 

2 «d!AH3222|- HI 3 S£!AH323°I M^0\ #A|0|| 5»XH ?lxl 

®& eeea. 2e £PI xii2 s£iah322°i #^oi sxisie sun ma 

gBS^ISJ mz\t= 902 SlSS %X\S. XII1 »£!AH321°I S^OI g- 

xisis e*H #cn§Bsr:>i°i mz\$= 2702 tisa ^ixis eBffa. ae -oi me 
s siahm^ ¥9 m^o\ ^ xi gxi sxh #cHg&^^i°i mx\±= 1802 sis 
a eeea. nae xiioi¥iioe #;>i gf»axi¥i7osi #^oii djej 

£M SAI¥1600il HA|£|fe m&2\ gTSTS XIIOieQ. EA|¥160°I HAI^lTS 

*H<H8H= gXU= 2 6 §1 £ 

£ 5a - £ 5e te S ^9°l X|I3^A| Oil Oil (HE gJSJif XI ¥17021 £ 
SsPI 9ie 2S0ICK S X||34!AI OHOIIAHte #CHg B^^ISI SHI Oil 32H2I 

»»4S/HS« ^b|§m #Plg BSM2I MCHOII 2g@ UHSI M^l¥£f 22H2J 

j^g S^skx, #S>| £!AHM^¥EI I? CUg B^^|2| SAI¥1600I *01S 43H & 

?ui» gxiecm ?is§ci. m\n s »s2j «I3^ai oiioiiah &?i sji¥^ 

3IS^¥127§ 0^ CH6H= MCH2I LH^Oil §f2*£lffl. £M gf§?d!AHMO| g AH 



(Ha.. Effect ,c)M * afm . e ^ ^ ggf 



^ O 



*30„ 3SaC H ^o,E aaa ^-(402,403) * 

«C«8 8f o go)| g ^ ffl ^ W4J(402 403) st s3((4oi)g a 

n»« »»9n«ia B BS Ai 5lfe ,«= , aAU421 - 423)s , aao _, 
au a «as bs« sa 8( o goil g ^ (@ a2g Bag 

S2t 2)201 ' sai s, ° so « aa. sb *>i «Ai Be sa»s Bg 

'isi «* 8^901 9Sfa a o S M> g2t ^ ge)oi g ^ fi ^ a 

a. S2s, e sbfe ,8oe ass wn aoisfo,, E 5ct 270E aaa a|4 

*»» sjoiwffl. e 5d fc 9oe aaa sioishm. e set oe a» 9 

««i »»a n¥ ,7oe e sea aoi an « a ««ioi as^tum* 

8A.0I «|2 .a*^ ex|8ts amataa6|a . „ aA|ao a 

» E 5dS BOI, jk e«A)422* fl,^^, Bg 

Ai3i2. e sea aoi. ai m^Aoza anw 4M»»a*iua* 

mauna. s » e a.oiA.a »«. *q, s B8f ; 12J BG p f B8IH SAI0)I „ 
s«*42,o, ail8f2 * I2S4SAM2 „ ( „ 23Mi|0OT B3awB ^ fi 

aAf«3o. S5l¥ 4o,s v„ ma . om SQ(S BB , |S( gQ?( ga ^ 
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S?l^401« aV9H S8fe XMSSSXIiiS. S45AI3MI get. aB ^ , 
«A1421-423§ S *EI onqe SSS ^, t£ ^ ax , 3 o B a „ B9atx|¥170 
S SI3SSgfXli!SS SfSAOIJl 8 p 

«l E2S£5i S£«OI 4*5! E ,3 B g , (x|fe SQ „g Bgf 

5121 ssfg «aa, aonmoe sen S( * S0 | sm »esoi4 oi-ae hai 

*.60S m90l fiAIEE. « iB0 . 0,3, ^ &0 , aA|2££f ss B4!aE - a 

§51^401 Sfe X>4) S 402,4038 HXima. HD\ fl|0| ¥ „oe S*if*l¥170£| S 
^8 SIESfO) »c« S BBt „ 3t fe0|a flfl , SBea 0|J| ^ a=j ^ ¥m 

21 moiai an sa!AH42,a M2 mai«is, S3 . 0 | sAiou anas* 8ffl «a 

as ea soigne, 9o E ffla@ „„ s eesiJl ^ m ^ 
42121 gn*oi ansa en satesjia 270s ass suis ess 
a. i» s a!A)42i-423ss¥a woe s^e axiaxi at°e< 9 n senses 
?i2i *xi fe ,soe ass „„ s BEWO- aaiB fll0)¥ „ os ^ wa 
xiv.7021 ••,« raet &0 , EA | ¥1600) , fiA|gfe aB2| ^ g ^ 
HAIVI6021 HAiasfs fliofsit a »b s 6 » e 73 ao . 
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im axis ^mf chi a* si- haiei^ qioiehs § sop axieie^ sisai^ sai^h 
^Mi, msx^ ncm&mj\D\ *oui^ ?ixi on &&g*oi m& m t*°i mss 
m 4= sack nsm ^chsb^^i°j ?ixis *±mo\\ ©si- gsnib saivsj hsb 

^ I CHI CHgEJE^ 5A|Elb QI0IEI2I BJ\m 5ii 4= 21 CL 
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WC«S BmD\2\ SFS SAI & XI Oil &OIAH, 

w, #chs bsppi ^oixife chi turn m-m&&&i\ 

fln»»axi^!s atg ai,s »»2i saiciioieis mmoin, &i\ m 
^saxi^is ai 90£ fiiaa saiqioieis mshh, &:>i si3»»aji^fi 

S« A| 180£ Sl££i fiAICHOIQB §^612, 6PI H4#»aXI£!S Btg AI 270 

£ sias fiAioioiEiM mmms= ra\mo\¥&, 

SAIQIOIEiM SAISIfe SAI¥S 3t!S f§2S of^ #3| § 

X|. 

[S^Ptf 2] 
flIISOII Si 01 AH, »»axl¥3K 

#CH§ BSPIOII IQSSJCH XHI 1-XHI2 XH*!&j2K 

#CH§ Bi^PI ^OlXIfer ?|X| Oil [L\Z\ &D\ axisi 

o\ mm&x&mm argAi^ife hi 1-^14^ aims ^S2s si±= #31 § 

XI. 
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M2mm wo] m, 
skh ^i^iii «^aius sgog gfe gxj. 

[S^» 51 
«I2»(MI 21CHAH , 

soaisoi x^ii axisw &s°£mi gjtf&ss mtgAmm 

Sfe 
AI2&0II SiCH AH , 

oi #chs ea^isi &m m^soii §^§§ ^§o 5 Wfe ^ § xl 
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?\ #CHS B»3|2| gCH §^SOj| §^i§ ^§og mfe SXL ' 

f§£lb 9§6!5f 2A|tfB°] BD\^ Xizmtz S^EI 

H, #21 «l2gf»2fX|£!ffi gfg A| 90S BA| G||0|E|« # 

sjww, ai3g*»axi£!s m& ai #:>i iso£ saiqioieh 

■ t^o, mmm&xi&m. mt§ ai &:>i g&<ymbg 270s sai 
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wqb &mj\°] m& haisxioii sjouh, 

&3i oHtfsn 9^21 a iii g^Qioias eset * Mens a^is-a 
aie * naigj ? 2*011 ah neiigj g^i a ^01 afs» gioiei* #^mfe 

9&x-|£l¥2L 

m. #3i wens feoi Jife snxioii me g»s gjximot «n-fli4»»axi 

#3i flnaar&xi^a ghg Ai ^eubia §^t S § «^o| saiqioieib 
6pi fli2»»axi£!s ^ ai ueiiHia g^si gos si^g 

HAIC-IIOIEIS ^SlOj, &}| fll3»»aX|^!Ja AI &J\ g| Ell HIS Sfe^Si 

180£ 1129 HEIIUIS BAIQIOIEIS i^5|2, #31 ai4»»SXI£!S gj« AI # 

3i naiois s^ii 27os 5is@ saigiioieis Msitr 'haihoi^sk 

#31 SAIQIOIEiM SAIsffe HA|^^ £S s§og 
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im^m io] 

*CH§ &VD\3\ fiAl § XI 0|| SiCHAj, 

«CHg BBPIOB S?|¥2* &3| S2IVS ifXIsffe SIAIS^ ? 

gam, #oig &vd\j\ ^o\x\s= mx\ m mm &xmo\ m\-M4m%^x\ 

4PI SM&SaJI^S gfgj A| S»»2| SAIQIOIEIS #i*SH2, &Z>| «|2& 
A| 90£ SAIQI0IEH8 ft^StO), &3>| «3gf»SX|^!fi » 

£B ai 180^ siss fiAiQioias mmmn, &d\ xuQmgxi&m. wt§ ai 270s 

SAIQIOIEiB MWfc HAmiCH^Sf, 

SAIQIOIEiM SAISfe SAI¥^ 3±m ^§2S 6fe £P| § 

XI. 

[S?» 11] 

moerou sjchah, 

#cns ear^ feoui^ ?i xi oil &d\ xi\]-M4 mj\^mm axi 
6101 ^m^xittmm miMMBibz m-m&Mms. ?&33 g 

XI. 

rs^s- 12] 
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#cn§ &mi\2\ mm saisxioii ?jlo\m, 

&D\ im&WM §^5l SAIt^oj BJ\^ XI E\ 5^ g£UH£| 

Bi^lOil 2ii e^l¥2f &}| fi:>l¥» SJjSfe £!AHSS ^ 

asm. #chs e»3i3> fcouifc 91x101 we £uiskx wi-jaw»»axi 

6PI «M»»aXI£!<£ Bt4! A| 9^21 9»»S| SAIQIOIEiB i^sm, 
6PI fll2^»axi^!a ^ Al &}| g^ii 90S HAI Gil 01 El S M8I- 

a. &d\ m&m&xtim. w& ai &?i isos sias saighojeis s 

ssskq. #3i «i4g*»axi6!a argi ai g^<ysb« 270s sisq saigiioiei 

« MWfc fiA|*||0i¥2f, 

4DI 9# SAIGIIOIEIS fiAimfe fiAI¥^ 3§ sgog §^ ajj| 

[S^» 13] 

UGHg e»3i°i saisxioii ah, 
^Hy2i aaiibis g^ tl 
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E|§* ^ &?l HElia CHI AH S^^S §J &2| A^XF QIOIEIS 

9&xH£l¥2f, 

#31 SCHg BiPIOil 219 §:>I¥2F £>0| §Z>I¥S iJXimfe £!AHe^ =?■ 
^CH§ B^l^l ^OJX|{=: ¥lx|0il Eg gflfi ^Ximoi Xil 1-XII4£m^XI 
^^6Fb ^I>^XI¥2f, 

x-m^i,^xi£is 2g ai aeiibia § &ms\ saichioiehs 

m^oin, M2&%^x\&m. ai mm\& s^si 9ose siss 
saiqioiei* &3i m^m^xium. ai &:>i neiiai*! s^si 

180SE SI 2 9 HSIiaiS SAIQIOIEI* #^6^, X||4^i>^X|<Ms A| & 

}| M£IIUI2 S^Si 270 £ Sa@ SAI0IIOIE1B SA|XIICH¥£K 

SAIQIOI EH* fiAJS^ SAI¥^ 51S f§2? 8>fe 

[S^ij- 14] 
HOIS B^^l°l S3 SAI SXIOII SiCHAH, 

&:>i bi^ioii 2§s M^i¥ §y nut e:>i¥ se^ x^e a 

XI 61!= ^lAHflS ^£S|01, nag isOIXIfe ¥1x1011 gffi axis* 

01 HI1-XII4^ir^X|<Ms« i^sFfe S-§^XI¥2f, 

4Pi xiimi^xi&s ^ ai s^trsj saiqioieim §^§12, &:>i *ii2g* 
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8&XI£!ffi &g A| 90SE sl^^ HA|Q|0|EI« *»8KH, &D\ XH3g*»axi*JS 
£S Al 180£ HAIBIOIElg «§!5Ha. fll4»»aX|^S Bt49 A| 270£ 

SAIQIOIEiS g^^fe SA|*||CH¥2h 

SAIQIOIEIS SAISfe SAI¥S 21 ?2°g 4PI § 

xl. 

[S?» 151 

»I14»0II 2JCH A| , £p| gfgfSXIW. 

£PI HCHg B8PPI- teOUIfci ?|X|0|| WE\ £PI S^l¥ EE^ M^M2X\* 

mm &x\oio\ &&&x\6\mm araiAPite mi-m&Mm^ ^§°§ m 

16] 

#CHg BSPI2I as SAISXIOII SiCHAj, 
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fll2&»axi^fi A| £P| g^If 90£ SI *!9 HA| CilOIEHS 

ffl . #31 HI3»8aXI£!S AI g^5i 180£ 1129 fiAICII.OIEIS S 

^otH, &D\ H\4&®&X\£lSL gfg AI &3>| S^sbM 270£ 5129 2A|C||0|E| 
B HAIHIOI¥£K 

HAICIIOIEIM SAISfe SAI¥S ^£3 51 g f§2£ SFfe 

[S^S 17] 
#CHS 3^0|2J HAISXI Oil SiCHAH, 

£le> * HeilS ?tLK»|AH HBilgJ g^S §i A^I> CHIOIEHS *3?SN= 
S#xH£l¥2h 

Xlsfe ^JAHS^ ^&£|01 , #CH§ B»3|3l ^OlXIfe ?l XI Oil OiB QWm &X\m 
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^| «|2»»axiA!fi tt«S A| hbhuis S^H 90 £ 

SAIQIOIEiS ft^OI, £PI &g! A| a sums a^a« 

180E SI2S flOIUIS SA|EJ|0|Ei» f^o, a 0 , X||4^i>aX| <M S Htti! A| & 
}| iiaildlS S^ll 2705E gas SAIGIIOIEjS fiA|fl|OI¥fiK 



[S?» 181 

5|0i£ UH°I H§9 Xh"^ Xf**8 2JX|oFfcr £!Aj§0| S^g &3| * 

CHS B»3|2| m& SAIgfaoil SlOfAj, 

ails ^Js^ XiM^E^mOO SAIQIOIEIS § »»og m^ol® R 
<Ms^F fll2&8^S0ie &Z>| HAIQ|0|Q» 90S SJ2AI31 SAI 

mfe mum, 

31 SAIQIOIEIS 180£ SI SAI 31 fiAISFfe JUgjlh 
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m\ £lsLJ\ l\H^ttm.O\<£ £D\ HAIQIOIEIS 270£ SJSAI^ S 

IS^S" 19] 

CH§ eSPI2| HAI&eofl 2iCH AH, 

4^1 J2§@ A^3f S*eH= 40AHS S6H #CHg &^|^ feOUIfe 

A| offer 

6!s^f *||2gJSf£!£0IS ^Ol SAIQIOIEHS g HAIQIOI 
9£ £Jg& * 90S SJ2AI54 SAimfe 

Jl SAICIIOIQM 180£ SiaAl^j SAIdFfe jUSjJK 

#31 fll4gf»6!S0ie &3>l 5AIQI0IEIS S Sf9 33|£| 

SAICHIOia^ ^ 270 £ SI3A|^ SA|§^ 5f§og oi^CHSS fgog 

[S^W 20] 
«I18» 5Efe 3I19&0II SICHA), 
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#cng nms\o\ §«ta xrn.xii 2x^:21 &d\ 

%x\ms= xhi-xmsiahss ^bisis, 

X||1-X-||4£!AHM § Qtk SH42J ®MJ\ XI1 1 XI *| SEfe «|2»A| 

&xi8°smi #:?i X-112 SEfe xn488<yms i^aius ^s°£ sfe &d\ mm . 

[S^S 21] 
XI1 188 SEfe XI1 198011 &0IAH, 

#31 HCflS BSPPI H^SJOi §^a H1,*II2XH4j& XII1,X||2Xh*i 

&3I XII1-XII4£!!AIM g CHJ= ¥ JH°i #!AH;>|- 4P| XI1 1 XF^ X1I2X^S 

ai on axi^e &?i mi argui^s &21 ^s. 

[SI ^8 22] 

XI1 188 SEfe XI1 198011 9MHM, 

6PI #CHS BS^PI Z)§£|0| SSfS »I1,«|27JA!3J &3I XI1 1 , XII 2X1*! 
^X| 5|fe XI1 1 -XII 4^ AH ^dlSJ£, 

£PI Xj|1-XII4£!AHM ^ CH^ ¥ 3H2| SIAPh &D\ XI1 1 X|^2F X||2X^S 
A| CHI ^ XI 61 2 &3| °CHg B»3|2| MCH^I &S§I 3X1 Wte 21 ^§2S 
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im=?m 23] 

30H£ VW2\ §}|¥2|- &D\ MJI^S &X|«Hs £JAHSO| sqjg B 

©3121 Sfffi fiAlgJSOII 910\M, 

axis ^s^f flii»»^ifioia saiqioieis § ^sr°s #^§ia s 

A| 

*ll2^if£!s0ia &}| fiAIQIOIEIS 90S SISAI31 SA| 

21 SAIGIIOI9S 180£ SISAI^ SA|S*fc= 3i£2l, 

&XIS EI4gJ»£!£0IB #3| HAIQIOIEfS 270S 3ISAI31 S 

[S^S 24] 

3CH£ VW2\ M^l¥£^ 4P| M^I^S aX|5*fe tfjAHMOl S«tS #CH§ B 
BPI2I m& SAI^aoil 9LCHM. 

£PI 2JXIS i!S?| H1 1^1,^ SAIQIOIEIg § gJifOM S^mOl H 

- 45 - 



&3i &J.m &m.D\ xii2»»6!£oia &d\ saic-uoieis g m&°\ saiqioi 
as g&e * 90£ siaAi5i fiAia^ aii, 

6Pi ^AHss^Ei gfgraxi^M g*xi xii3^shyms eemoi & 

31 SAIQIOI El« 180£ 1I2AI31 SAiaFfe jII-3 3}, 

&3i aAia *i4g*sj£!soie &3i haioioiei» s as 33121 a 

AIQIOIEH^ 4B«e * 270£ SISAI3I HAWfe Hfgog Ol^OiSS f§25 
[8=?» 25] 

*!CH£ DH°I S3|^ » XWJSt &3| M3IV SEfe Af^M IfXISfe £!AHSO| 

s^s saig bb^isi me sai^soii &oiah, 

&3| £E£r Xh^j^f SWte £IAHS SsH &3| f?CWg BttTPI- feOi 

Aife xi oil cue yi^si axmt 

&3i axis ^s^i- flii»»^fioie sAiaioiEia § guss m»k>i a 

&3i axis <ys3> »i2»»^aoie &3i haiqioiehs 90s sjsai^i sai 

&3i ^ahssveh &»axi^fi« g>xi urns W3&»^!fis eesKx. & 
3i a Altai oi ei » 180£ 5iSAi3i aAishfe j^g^, 
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axis ±±§.j[ «i4&sdsoia 401 saic-hoiei* 270s usai^ a 

A| mfer OlipOiSS ^§25 £P| gJS. 

[S?» 26] 

^Oi£ 1Z>H2| M^l¥ &! XF^IF £PI S^l¥ SEb X^S UXISfe £!!Ai§0| 
#CHg B^P|£J SF£ SAI^SOJI SiOiAH, 

mDl ~ a- S^sfe £!AHS S6H WCHS BBTPPI fed 
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[ABSTRACT] 

[ABSTRACT] 

Disclosed is a device for displaying? a picture in a mobile terminal, which 
5 comprises: a direction detecting section consisting of at least one magnet fixed within 
the mobile terminal and a plurality of sensors for detecting the magnet in order to detect 
the direction in which the mobile terminal is turned and generate first to fourth direction 
detecting signals; a control section for outputting picture data in an upright direction 
when a first direction detecting signal is generated, in a direction turned 90° counter- 

~ ? % - 

10 clockwise when a second direction detecting signal is generated, in a direction turned 
180° when a third direction detecting signal is generated, or in a direction turned 270° 
counter-clockwise when a fourth direction detecting signal is gene/ated; and a display 
section for displaying the picture data. 

15 [REPRESENTATIVE FIGURE] 

Figure 3 

[INDEX] 

20 magnet, hole sensor, protrusion part 
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[SPECIFICATION] 

[TITEL OF THE INVENTION] 

DEVICE AND METHOD FOR DISPLAYING PICTURE IN WIRESS TERMINAL 
5 [BRIEF DESCRIPTION OF THE DRAWINGS] 

FIG. 1 is a block diagram showing the structure of a mobile communication 
terminal according to the present invention; 

FIG. 2 is a view showing the structure of a display section of the mobile terminal 
10 in FIG 1; 

FIGs. 3a to 3e are views for explaining the operation of a mobile terminal 
according to a first embodiment of the present invention; 

FIGs. 4a to 4e are views for explaining the operation of a mobile terminal 
according to a second embodiment of the present invention; 
15 FIGs. 5a to 5e are views for explaining the operation of a mobile terminal 

according to a third embodiment of the present invention; 

FIG. 6 is a flow chart showing a process of controlling a displaying operation of 
a mobile terminal according to the first to third embodiments of the present invention; 

FIG 7 is a flow chart showing another process of controlling a displaying 
20 operation of a mobile terminal according to the first to third embodiments of the present 
invention; 

[DETATILED DESCRIPTION OF THE INVENTION] 
[OBJECT OF THE INVENTION] 
25 [RELATED FIELD AND PRIOR ART OF THE INVENTION] 

The present invention relates to a device and a method for displaying a picture 
in a mobile terminal, and more particularly to a device and a method for detecting the 
direction in which a mobile terminal is turned and controlling the display direction of a 
30 picture. 

It is a current trend that mobile communication terminals are becoming more 
integrated than existing mobile telephones for voice communication to perform high- 
speed data transmission. IMT-2000 mobile communication network services enable 
high-speed data transmission as well as voice communication through mobile terminals. 
35 In other words, mobile terminals can process both packet data and image data in an 
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IMT-2000 network. Mobile terminals equipped with a camera or a TV receiver can 
also display moving pictures. A mobile terminal with an embedded camera can take 
pictures and display them as moving or still pictures. Also, it is possible to send the 
pictures to another mobile terminal. A mobile terminal with a TV receiver can display 
5 received video or image signals. 

However, mobile terminals display pictures in a single fixed "direction, 
regardless of the position of the terminals. Accordingly, viewers can see the pictures 
displayed only in a fixed direction on the mobile terminals. When a terminal is turned 
at a certain angle relative to the plane on which it stands, the resulting orientation of the 
10 displayed pictures does not match that of the pictures perceived by the viewer. More 
specifically, when a terminal is turned an angle of 90°, pictures displayed are also turned 
90°. The viewer has to tilt his or her head to one side at the same angle to see normal 
pictures. 

1 5 [TECHNICAL OBJECT TO BE ACHIEVED BY THE INVENTION] 

Accordingly, the present invention has been made to solve the above-mentioned 
problems occurring in the prior art, and one object of the present invention is to provide 
a device and a method for automatically controlling the display direction of pictures on 

20 a mobile terminal to enable a viewer to see the pictures in an upright position, regardless 
of the direction in which the mobile terminal is turned. 

Another object of the present invention is to provide a mobile terminal 
comprising sensors for detecting the display direction of pictures and capable of 
controlling the display direction according to the output from the sensors, thereby 

25 always producing the pictures in an upright direction, regardless of the direction in 
which the terminal is turned, and a method for controlling the display direction in the 
mobile terminal. Still another object of the present invention is to provide a device and a 
method for displaying a picture on a mobile terminal in an upright direction to the eyes 
of a viewer, regardless of the direction in which the terminal is turned, and adjustihg the 

30 size of the picture according to the direction of a display section of the terminal. 

In accordance with one aspect of the invention for accomplishing the above 
objects, there is provided a device for displaying a picture in a mobile terminal, which 
comprises: a direction detecting section consisting of at least one magnet fixed within 
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the mobile terminal and a plurality of sensors for detecting the magnet in order to detect 
the direction in which the mobile terminal is turned and generate first to fourth direction 
detecting signals; a control section for outputting picture data in an upright direction 
when a first direction detecting signal is generated, in a direction turned 90° counter- 
5 clockwise when a second direction detecting signal is generated, in a direction turned 
1 80° when a third direction detecting signal is generated, or in a direction turned 270° 
counter-clockwise when a fourth direction detecting signal is generated; and a display 
section for displaying the picture data. 

In accordance with another aspect of the invention, there is provided a device 
10 for displaying a picture in a mobile terminal, which comprises: a camera module for 
taking an image signal; an image processing section for processing the image signal 
taken by the camera module in a display picture size; a direction detecting section 
consisting of at least one magnet fixed within the mobile terminal and a plurality of 
sensors for detecting the magnet in order to detect the direction in which the mobile 
15 terminal is turned and generate first to fourth direction detecting signals; a control 
section for outputting picture data in an upright direction when a first direction detecting 
signal is generated, in a direction turned 90° counter-clockwise when a second direction 
detecting signal is generated, in a direction turned 180° when a third direction detecting 
signal is generated, or in a direction turned 270° counter-clockwise when a fourth 
20 direction detecting signal is generated; and a display section for displaying the picture 
data. 

In accordance with still another aspect of the invention, there is provided a 
device for displaying, a picture in a mobile terminal, which comprises: a tuner for 
receiving a composite television video signal broadcasted on a selected channel; a 

25 decoder for decoding the composite video signal to generate an analog video signal and 
a synchronizing signal; a video processing section for converting the analog video 
signal into a digital video data, processing the digital video data in a frame size and 
outputting a frame video signal and user data in the frame; a direction detecting section 
consisting of at least one magnet fixed within the mobile terminal and a plurality of 

30 sensors for detecting the magnet in order to detect the direction in which the mobile 
terminal is turned and generate first to fourth direction detecting signals; a control 
section for outputting picture data in an upright direction when a first direction detecting 
signal is generated, in a direction turned 90° counter-clockwise when a second direction 
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detecting signal is generated, in a direction turned 180° when a third direction detecting 
s.gnal u generated, or in a direction turned 270° counter-clockwise when a fourth 
direction detecting signal is generated; and a display section for displaying the picture 
data. 

5 In accordance with still another aspect of the invention, there is provided a 

device for displaying a picture in a mobile terminal, which comprises: a. direction 
detecting section consisting of at least one projection fixed on the mobile terminal and a 
plurality of sensors for detecting the projection in order to detect the direction in which 
the mobile terminal is turned and generate first to fourth direction detecting signals- a 

10 control section for outputting picture data in an upright direction when a first direction 
detecting signal is generated, in a direction turned 90° counter-clockwise when a second 
direction detecting signal is generated, in a direction turned 180° when a third direction 
detecting signal is generated, or in a direction turned 270° counter-clockwise when a 
fourth direction detecting signal is generated; and a display section for displaying the 

15 picture data. 

In accordance with still another aspect of the invention, there is provided a 
device for displaying a picture in a mobile terminal, which comprises: a camera module 
for taking an image signal; an image processing section for processing the image Signal 
taken by the camera module in a display picture size; a direction detecting section 
20 consisting of at least one projection fixed on the mobile terminal and a plurality of 
sensors for detecting the projection in order to detect the direction in which the mobile 
terminal is turned and generate first to fourth direction detecting signals; a control 
section for outputting picture data in an upright direction when a first direction detecting 
signal is generated, in a direction turned 90° counter-clockwise when a second direction 
25 detecting signal is generated, in a direction turned 180° when a third direction detecting 
signal is generated, or in a direction turned 270° counter-clockwise when a fourth 
direction detecting signal is generated; and a display section for displaying the picture 

data 



In accordance with still another aspect of the invention, there is provided a 
30 device for displaying a picture in a mobile terminal, which comprises: a tuner for 
receiving a composite television video signal broadcasted on a selected channel; a 
decoder for decoding the composite video signal to generate an analog video signal and 
a synchronizing signal; a video processing section for converting the analog video 
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signal into a digital video data, processing the digital video data in a frame size and 
outputting a frame video signal and user data in the frame; a direction detecting section 
consisting of at least one projection fixed on the mobile terminal and a plurality of 
sensors for detecting the projection in order to detect the direction in which the mobile 
5 terminal is turned and generate first to fourth direction detecting signals; a control 
section for outputting picture data in an upright direction when a first direction detecting 
signal is generated, in a direction turned 90° counter-clockwise when a second direction 
detecting signal is generated, in a direction turned 180° when a third direction detecting 
signal is generated, or in a direction turned 270 6 counter-clockwise when a fourth 
10 direction detecting signal is generated; and a display section for displaying the picture 
data. 

In accordance with still another aspect of the invention, there is provided a 
device for displaying a picture in a mobile terminal, which comprises: a direction 
detecting section consisting of at least one projection and at least one magnet fixed on 
15 or in the mobile terminal and a plurality of sensors for detecting the projection or the 
magnet in order to detect the direction in which the mobile terminal is turned and 
generate first to fourth direction detecting signals; a control section for outputting 
picture data in an upright direction when a first direction detecting signal is generated, 
in a direction turned 90° counter-clockwise when a second direction detecting signal is 
20 generated, in a direction turned 180° when a third direction detecting signal is generated, 
or in a direction turned 270° counter-clockwise when a fourth direction detecting signal 
is generated; and a display section for displaying the picture data. 

In accordance with still another aspect of the invention, there is provided a 
device for displaying a picture in a mobile terminal, which comprises: a camera module 
25 for taking an image signal; an image processing section for processing the image signal 
taken by the camera module in a display picture size; a direction detecting section 
consisting of at least one projection and at least one magnet fixed on or in the mobile 
terminal and a plurality of sensors for detecting the projection or the magnet in order to 
detect the direction in which the mobile terminal is turned and generate first to fourth 
30 direction detecting signals; a control section for outputting picture data in an upright 
direction when a first direction detecting signal is generated, in a direction turned 90° 
counter-clockwise when a second direction detecting signal is generated, in a direction 
turned 180° when a third direction detecting signal is generated, or in a direction turned 
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270» counter-clockwise when a fourth direction detecting signal is generated; and a 

dtsplay section for displaying the picture data. 

In accordance with still another aspect of the invention, there is provided a 
device for displaying . picture in a mobUe terminal, which comprises: a timer for 
tecetvmg a composite television video signa, broadcasted on a selected channel- a 
decoder for decoding the composite video signal to generate an analog video sig „al and 
a synchronizing signal; a video processing section for converting the analog-video 
stgna. mm a digital video data, processing the d.gita, video data in a frame size and 
outputnng a frame video signal and user data in the frame; a direction detecting section 
constsnng of « W one projectioll or „ ^ one ^ ^ ^ ^ ^ ^ 

termma and a phrrality of sensors for detecting the projection or the magne, in order ,„ 
detect the direction in which the mobile terminal is turned and generate firs, to fourth 
dtrection detecting signals; a control section for outputiing pictare ^ in m uprj „, 
direction when a firs, direction detecting signa, is generated, in a direction turned 90" 
counter-clockwise when a second direction detecting si g„a, „ generated, in a direction 
tinned ,80 when a third direction detecting signal is generated, or in a direction turned 
270 counter-clockwise when a fourth direction detecting signal is generated; and a 
display section for displaying the picture data. 

In accordance with still another aspect of the invention, mere is provided a 
device for displaying a picture in a mobile terminal, which comprises: a direction 
detecting section consisting of a magnet fixed within the mobile terminal and a plurality 
of sensors for detecting the polarity of me magne, in order to detect the direction in 
which the mobile terminal is turned and generate firs, ,„ fourth direction detecting 
signals; a contiol section for outputting picture data in an uprigh, direction when a firs, 
direction detecting signal is generated, in a direction turned 90° counter-clockwise when 
a second direction detecting signal is generated, in a direction turned 180" when a third 
direction detecting signa. is generated, or in a direction tinned 270° counter-clockwise 
when a fourth direction detecting sigmu is generated; and a display section for 
displaying the picture data. - 
30 In accordance with still another aspect of the invention, there is provided a 

dev.ee for displaying a picture in a mobile terminal, which comprises: a direction 
detecting section consisting of a magnet fixed within the mobile terminal, firs, and 
second sensors for detecting the N pole of the ma^, and third and fourth sensors for 
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detecting the S pole of the magnet in order to detect the direction in which the mobile 
terminal is turned according to the pole detected by one of the four sensors and generate 
first to fourth direction detecting signals; a control section for outputting picture data in 
an upright direction when a first direction detecting signal is generated, in a direction 

5 turned 90° counter-clockwise when a second direction detecting signal is generated, in a 
direction turned 180° when a third direction detecting signal is generated, or in a 
direction turned 270° counter-clockwise when a fourth direction detecting signal is 
generated; and a display section for displaying the picture data. 

In accordance with still another aspect of the invention, there is provided a 

10 device for displaying a picture in a mobile terminal, which comprises: a direction 
detecting section consisting of a magnet fixed within the mobile terminal and first and 
second sensors for detecting the N and S poles of the magnet in order to detect the 
direction in which the mobile terminal is turned according to the pole detected by one of 
the two sensors and generate first to fourth direction detecting signals; a control section 

15 for outputting picture data in an upright direction when a first direction detecting signal 
is generated, in a direction turned 90° counter-clockwise when a second direction 
detecting signal is generated, in a direction turned 180° when a third direction detecting 
signal is generated, or in a direction turned 270° counter-clockwise when a fourth 
direction detecting signal is generated; and a display section for displaying the picture 

20 data. 

In order to accomplish the above objects of the present invention, one aspect of 
the invention provides a method for displaying a picture on a mobile terminal which 
includes a direction detecting section consisting of at least one fixed magnet and a 
plurality of sensors for detecting the magnet, said method comprising the steps of: 

25 detecting a direction signal informing the direction in which the mobile terminal is 
turned, using the sensors for detecting the magnet; when no direction signal is received 
from the sensors, making the same determination as when a first direction signal is 
detected and outputting and displaying picture data in an upright direction; when a 
second direction signal is detected, outputting and displaying the picture data in a 

30 direction turned 90° counter-clockwise; when a third direction signal is detected, 
displaying the picture data in a direction turned 180°; and when a fourth direction signal 
is detected, outputting and displaying the picture data in a direction turned 270° counter- 
clockwise. 



-8- 



In accordance with another aspect of the invention, there is provided a method 
for displaying a picture on a mobile terminal which includes a direction detecting 
section consisting of at least one fixed magnet and a plurality of sensors for detecting 
the magnet, said method comprising the s_teps of: detecting a direction signal informing 

5 the direction in which the mobile terminal is turned, using a sensor contacting the 
magnet; when no direction signal is received from the sensors, making the same 
determination as when a first direction signal is detected and outputting and displaying 
picture data in an upright direction; when a second direction signal is detected, 
generating full size picture data and displaying the picture data in a direction turned 90° 

10 counter-clockwise; when a third direction signal is detected, displaying the picture data 
in a direction turned 180°; and when a fourth direction signal is detected, generating full 
size picture data and displaying the picture data in a direction turned 270° counter- 
clockwise. 

In accordance with still another aspect of the invention, there is provided a 
15 method for displaying a picture on a mobile terminal which includes a direction 
detecting section consisting of at least one projection and a plurality of sensors for 
detecting the projection, said method comprising the steps of: detecting a direction 
signal informing the direction in which the mobile terminal is turned, using a sensor 
contacting the projection; when no direction signal is received from the sensors, making 
20 the same determination as when a first direction signal is detected and outputting and 
displaying picture data in an upright direction; when a second direction signal is 
detected, outputting and displaying the picture data in a direction turned 90° counter- 
clockwise; when a third direction signal is detected, displaying the picture data in a 
direction turned 180°; and when a fourth direction signal is detected, outputting and 
25 displaying the picture data in a direction turned 270° counter-clockwise. 

In accordance with still another aspect of the invention, there is provided a 
method for displaying a picture on a mobile terminal which includes a direction 
detecting section consisting of at least one projection and a plurality of sensors for 
detecting the projection, said method comprising the steps of: detecting a direction 
30 signal informing the direction in which the mobile terminal is turned, using a sensor 
contacting the projection; when no direction signal is received from the sensors, making 
the same determination as when a first direction signal is detected and outputting and 
displaying picture data in an upright direction; when a second direction signal is 
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detected, generating full size picture data and displaying the picture data in a direction 
turned 90° counter-clockwise; when a third direction signal is detected, displaying the 
picture data in a direction turned 180°; and when a fourth direction signal is detected, 
generating full size picture data and displaying the picture data in a direction turned 
5 270° counter-clockwise. 

In accordance with still another aspect of the invention, there is provided a 
method for displaying a picture on a mobile terminal which includes a- direction 
detecting section consisting of at least one projection, at least one magnet and a plurality 
of sensors for detecting the projection or the magnet, said method comprising the steps 

10 of: detecting a direction signal informing the direction in which the mobile terminal is 
turned, using a sensor contacting the projection or the magnet; when no direction signal 
is received from the sensors, making the same determination as when a first direction 
signal is detected and outputting and displaying picture data in an upright direction; 
when a second direction signal is detected, outputting and displaying the picture data in 

15 a direction turned 90° counter-clockwise; when a third direction signal is detected, 
displaying the picture data in a direction turned 180°; and when a fourth direction signal 
is detected, outputting and displaying the picture data in a direction turned 270° counter- 
clockwise. 

In accordance with still another aspect of the invention, there is provided a 
20 method for displaying a picture on a mobile terminal which includes a direction 
detecting section consisting of at least one projection, at least one magnet and a plurality 
of sensors for detecting the projection or the magnet, said method comprising the steps 
of: detecting a direction signal informing the direction in which the mobile terminal is 
turned, using a sensor contacting the projection or the magnet; when no direction signal 
25 is received from the sensors, making the same determination as when a first direction 
signal is detected and outputting and displaying picture data in an upright direction; 
when a second direction signal is detected, generating full size picture data and 
displaying the picture data in a direction turned 90° counter-clockwise; when a third 
direction signal is detected, displaying the picture data in a direction turned 180°; and 
30 when a fourth direction signal is detected, generating full size picture data and 
displaying the picture data in a direction turned 270° counter-clockwise. 

In accordance with still another aspect of the invention, there is provided a 
method for displaying a picture on a mobile terminal which includes a direction 
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detecting section consisting of a fixed magnet and a plurality of sensors for detecting the 
polarity of the magnet, said method comprising the steps of: detecting the polarity of the 
magnet by one of the sensors; detecting a direction signal informing the direction in 
which the mobile terminal is turned according to the detected polarity; when a first 
5 direction signal is detected, outputting and displaying picture data in an upright 
direction; when a second direction signal is detected, displaying the picture data in a 
direction turned 90° counter-clockwise; when a third direction signal is- detected, 
displaying the picture data in a direction turned 180°; and when a fourth direction signal 
is detected, displaying the picture data in a direction turned 270° counter-clockwise. 
[CONSTRUCTION AND OPERATION OF THE INVENTION] 

Hereinafter, preferred embodiments of the present invention will be described 
with reference to the accompanying drawings. In the drawings, the same element, 

15 although depicted in different drawings, will be designated by the same reference 
numeral or character. Also, in the following description of the present invention, a 
detailed description of known functions and configurations incorporated herein will be 
omitted when it may make the subject matter of the present invention rather unclear. 

In the following description of the preferred embodiments of the invention, a 

20 mobile terminal with a camera or a TV receiver will be explained. However, the 
present invention is equally applicable to all general mobile terminals having neither a 
camera nor a TV receiver. 

FIG. 1 is a block diagram showing the structure of a mobile communication 
terminal equipped with a camera according to the present invention. 

25 Referring to FIG. 1, an RF section 123 performs a wireless communication 

function of a mobile terminal. The RF section 123 comprises a RF transmitter for 
performing upward conversion and amplification of the frequency of a signal, which is 
being transmitted, and an RF receiver for amplifying a signal, which is being received, 
with low noise and performing downward conversion of the frequency of the signal. A 

30 data processing section 120 comprises a transmitter for coding and modulating a signal 
which is being transmitted and a receiver for demodulating and decoding a signal which 
is being received. The data processing section 120 may be composed of a modem and 
a codec. The codec comprises a data codec for processing packet data and an audio 
codec for processing an audio signal such as a speech signal. An audio processing 
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section 125 reproduces an audio signal outputted from the audio codec of the data 
processing section 120 or transmits an audio signal generated from a microphone to the 
audio codec of the data processing section 120. 

A key input section 127 is provided with keys for inputting numbers and 
5 characters and function keys for setting up various functions. The key input section 
127 may additionally include a picture direction control key for manually controlling 
the display direction of pictures. A memory 130 may be composed of a program 
memory and a data memory. The program memory includes programs for controlling 
the display direction of pictures on the mobile terminal to enable a viewer to see the 
10 pictures in an upright position. Also, the data memory can temporarily store data 
generated during implementation of the above programs. 

A control section 110 controls the overall operations of the mobile terminal. 
The control section 110 may include the data processing section 120. The control 
section 1 10 detects the display direction of pictures and controls the mobile terminal to 
15 display the pictures in an upright direction in respect to the eyes of the viewer. 

A camera module 140 is used to take pictures of an object on which its lens 
focuses. The camera module 140 comprises a camera sensor for converting a 
photographed optical signal into an electric signal and a signal processor for converting 
an analog image signal photographed by the camera sensor into digital* data. 
20 Supposing that the camera sensor is a CCD (charge coupled device) sensor, the signal 
processor can be a DSP (digital signal processor). The camera sensor and the signal 
processor can be either integrated into a single element or separated as independent 
elements. 

An image processing section 150 generates picture data for displaying an image 
25 signal outputted from the camera module 140. The image processing section 150 
processes image signals outputted from the camera module 140 in frames. Also, the 
image processing section 150 adjusts the frame image data to conform to the features, 
such as size and resolution, which are displayable on the display section 160, and 
outputs the adjusted frame image data. The image processing section 150 comprises 
30 an image codec, and compresses the frame image data displayed on the display section 
160 in a preset manner or restore the compressed frame image data to the original frame 
image data. The image codec is selected from a variety of still or moving picture 
codecs, such as JPEG codec, MPEG4 codec or Wavelet codec. The image processing 
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section 150 has an OSD (on screen display) function. The image processing section 
150 can output OSD data according to the displayed picture size under the control of the 
control section 110. 

The display section 160 displays image data outputted from the image 
5 processing section 150 or user data outputted from the control section 110. The 
display section 160 can be an LCD comprising an LCD controller, a memory for storing 
image data and an LCD device. When the LCD is a touch screen, it can serve as an 
input section. 

FIG 2 shows the structure of the display section 160 according to the present 
10 invention. 

Referring to FIG. 2, the display section 160 has a first display area 161 for 
displaying image signals and a second display area 163 for displaying user data. The 
display section 160 may additionally have a third display area 165 for displaying 
information about soft keys for setting up a menu to enter a display mode. In the 

15 present invention, it is assumed that the display section 165 includes all of the first to 
third display areas 161 to 165. The first display area 161 displays an image in QCEF 
size. The second display area 163 displays user data. The third display area displays 
information for guiding a use in operating soft keys. It is assumed that the three 
display areas of the display section 160 have different sizes as shown in FIG 2.- The 

20 first display area 161 displays a QCIF picture having 176 x 144 pixels in a normal state. 
Also, it is assumed that a full picture displayed on the entire display section 160 has 176 
x 220 pixels. 

Assuming that the second display area 163 for displaying user data and sub- 
menus has a size of 176 x 60 pixels which is a font size (18 x 19 pixels) x 3 lines, 

25 character data consisting of 60 characters (pixels) can be displayed in the second display 
area 163. If a margin corresponding to a size of 3 characters is given, a total of 57 
characters can be displayed. If user data and menus are stored in the memory 131 
according to such characteristics of the second display area 163, they can be effectively 
displayed in the picture display mode. 

30 The picture display mode refers to a mode showing image data photographed by 

a camera module of a mobile camera phone or television signals received by a TV 
receiver-equipped mobile terminal. The photographed image data or the television 
signals are displayed in the first display area 161. The user data depending on such 
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display is shown in the second display area 163. 

A direction detecting section . 70 detects in what direction the mobile terminal is 
homed and outputs a direction detecting signal to the control section 110 The 
dtrechon detecting section 170 can be formed in a diversity of structures. 

5 „„ FIG , S ' ^ '° ^ m Sh ° Wing * e ° Peration of directi °° d «^ng section 
.70 according ,„ the firs, embodiment of the present invention. In the firs, 
embod.men,, i, is assumed thai me mobile .etmina. has four direction sensors in a main 
housmg and two fixed magnets in a folder housing. I, is also assumed that the 
dtrecon sensors for delecting four directions of the display section 160 of the mobi.e 
10 terminal are Hall sensors (Hall effect ICs). The positions and numbers of the severs 
and the magnets may vary depending on the types of mobile terminals 

Referring to FIGs. 3a to 3e, the direction detecting section 170 consists of two 
magnets 201 and 202 fixed within the fo.der of the mobile tetminal and four HaU 
sensors 221 to 224 mounted in the main housing to detect the magnets 201 and 202 and 
15 generate a direction detecting signal. However, mere is no hmnation in m. positions 
of the magnets and the sensors. I, is also possible to mount me magnets in the main 
housmg and the sensor, in the fo.der. For exp.ana.ory convenience, i, is supposed ma, 
me folders in FIG, 3b to 3e are tinned respectively in a firs, direction (turned 0°) a 
fourth direction (tinned 270" c.oekwise in opened ante), a second direction (mmed 90* 
20 connter-Cockwise in Cosed state) and a Ihird direction (tinned .80" in opened state) 

When the folder of me mobile terminal is closed as shown in FIG 3a the fin,, 
and fourth Ha.l sensors 221 and 224 simultaneously detect me firs, and second magnets 
20. and 202, respective.y. If the folder of ^ mobite tenninal is opened so ma, me 
firs, and fourth Hal, senso. 22, and 224 canno. de.ec, me firs, and second magnets 20. 
and 202 or ,f none of me Hall sensots outputs a direction detecting signa., me direction 
detecting section .70 wfl, generate a firs, direction detecting signa.. When me second 
Hall sensor 222 detects me firs, magnet 201 as shown in FIG 3d, a second direction 
detecnng signal is generate* When ,he firs, Hall sensor 221 detecs me fi re , magne, 
20, as shown in FIG 3c, a fourth direction detecting signa. is generated. Also, when 
30 me second and third Hal, sensors 222 and 223 simultaneously detec, me firs, and second 
mag„e,s 201 and 202 as shown in FIG. 3e, me direction detecting section 170 generates 
a third direction detecting signal. 

The operation of a mobile terminal having the structure as shown in FIG 1 will 
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be explained in more detail with reference to FIGs. 2 and 3 . When the folder is opened, 
the control section 110 controls the display section 160 to be in a display mode. The 
"display mode" includes both a communication mode and a mode for displaying image 
data photographed by the camera module 140. 
5 In the display mode, the first to fourth Hall sensors 221 to 224 of the direction 

detecting section 170 detect the magnets 201 and 202 fixed in the mobile terminal 
according to the direction in which the folder of the mobile terminal is turned. The 
control section 110 reads the output from the direction detecting section 170 to 
determine the positional state (direction) of the folder of the mobile terminal. 
10 If no output from the Hall sensors 221 to 224 is detected, the control section 110 

will determine that the folder of the mobile terminal is turned 0° and opened in a normal 
upright direction. If an output from the second Hall sensor 222 is detected, the control 
section 110 will determine that the folder of the mobile terminal is turned 90° counter- 
clockwise in closed state. If an output from the first Hall sensor 221 is detected, the 
15 control section 110 will determine that the folder of the mobile terminal is turned 270° 
clockwise in opened state. If outputs from both the second Hall sensor 222 and the 
third Hall sensor 223 are simultaneously detected, the control section 1 10 will determine 
that the folder of the mobile terminal is turned 1 80° upside down in opened state. The 
control section 110 controls the direction of a picture to be displayed on the display 
20 section 160 according to the output from the direction detecting section 170. The 
process of controlling the display direction of the display section 160 will be explained 
in more detail with reference to FIGs. 6 and 7. 

FIG. 6 is a flow chart showing a process of displaying a picture on a mobile 
terminal according to the present invention. The process of displaying a picture on a 
25 mobile terminal having the direction detecting section 170 will be explained in detail 

with reference to FIG. 6. 

Referring to FIG. 6, the control section 110 determines whether the mobile 
terminal is in the display mode at step 511. The display mode refers herein to a mode 
of displaying a picture on the display section 160 when the folder housing is opened to 
30 be apart from the main housing. Generally, the first display area 161 displays the 
initial setting, while the second display area 163 displays the date and time of the day 
and the third display area 165 displays the receiving sensitivity and the amount of 
remaining battery power. In a camera mode, an image photographed by the camera 
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module 140 is processed through the image processing section 150 and displayed in the 
first display area of the display section 160. In a data communication mode and 
particularly in a character data communication mode, the first to third display areas 161 
to 165 are all used to display character data. When an image mail is received, the first 
5 display area 161 displays the received image signal. As stated above, the first display 
area 161 displays an image in QCIF size. 

At step 513, the control section 110 detects if an automatic display change mode 
is set in the display mode. The automatic display change mode refers to a mode of 
automatically controlling the direction of a picture displayed on the display section 160 

10 according to a direction detecting signal outputted from the direction detecting section 
170. If the automatic display change mode is not set, the control section 110 will 
display pictures only in a fixed direction (first direction, 0°), regardless of the output 
from the direction detecting section 170. 

If the automatic display change mode is set, the control section 110 will 

15 determine whether a direction detecting signal has been outputted from the direction 
detecting section 170. When a direction detecting signal is outputted from the 
direction detecting section 170, the control section 110 detects the output at step 514 
and reads the outputted direction detecting signal at step 515. 

If no signal is outputted from the Hall sensors 221 to 224, the direction detecting 

20 section 170 will generate a first direction detecting signal at step 514. When the folder 
of the mobile terminal is closed as shown in FIG. 3a, the first and fourth Hall sensors 
221 and 224 simultaneously detect the first and second magnets 201 and 202. 
However, if the folder of the mobile terminal is opened so that the first and fourth Hall 
sensors 221 and 224 cannot detect the first and second magnets 201 and 202, the 

25 direction detecting section 170 will generate the first direction detecting signal and the 
control section 110 will read the generated signal. Since the first direction detecting 
signal is generated when the folder of the mobile terminal is opened in an upright 
direction, pictures should be displayed in the upright direction. Therefore, at step 529, 
the control section 110 controls the display section 160 to display pictures in the upright 

30 direction. FIG 3b shows a mobile terminal with its folder opened in the upright 
direction. 

If the second Hall sensor 222 detects the first magnet 201, the direction detecting 
section 170 will generate a second direction detecting signal at step 514. Also, the 
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control section 110 will read the generated second direction detecting signal at step 515. 
The generation of the second direction detecting signal means that the folder of the 
mobile terminal is turned 90° counter-clockwise in closed state. In such a condition, 
the display section 160 initially displays a picture in a direction turned 90° clockwise. 
5 The picture should be turned 90° counter-clockwise to be seen in the upright direction to 
the eyes of the viewer. Accordingly, upon detecting the second direction detecting 
signal at step 519, the control section 110 turns the picture data applied to the display 
section 160 90° counter-clockwise to be seen in the upright direction at step- 521. At 
step 529, the control section 110 controls the display section 160 to display the picture 

10 in a direction turned 90° counter-clockwise. Thus, the viewer can see the picture in the 
upright position even when the folder of the mobile terminal is turned 90°. FIG 3d , 
shows a mobile terminal with its folder turned 90° counter-clockwise in closed state. 

If the second Hall sensor 222 detects the first magnet 201 and at the same time 
the third Hall sensor 223 detects the second magnet 202, the direction detecting section 

15 170 will generate a third direction detecting signal at step 514. Also, the control 
section 110 will read the generated third direction detecting signal at step 515. The 
generation of the third direction detecting signal means that the folder of the mobile 
terminal is turned 180°. In such a condition, the display section 160 initially displays a 
picture upside down. The picture should be turned 180° again to be seen in the upright 

20 direction. Accordingly, the control section 110 turns the picture data applied to the 
display section 160 180° to be seen in the upright direction at step 525. At step 529, 
the control section 110 controls the display section 160 to display the picture in a 
direction turned 180° again. Thus, the viewer can see the picture in the upright 
position even when the mobile terminal is turned 180° upside down. FIG 3e shows a 

25 mobile terminal with its folder turned 1 80°. 

If the first Hall sensor 221 detects the first magnet 201, the direction detecting 
section 170 will generate a fourth direction detecting signal at step 514. Also, the 
control section 110 will read the generated fourth direction detecting signal at step 515. 
The generation of the fourth direction detecting signal means that the folder of the 

30 mobile terminal is turned 270° clockwise. In such a condition, the display section 160 
initially displays a picture in a direction turned by the same angle. The picture should 
be turned 270° counter-clockwise to be seen in the upright direction. Accordingly, 
upon detecting the fourth direction detecting signal at step 519, the control section 110 
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turns the picture data applied to the display section 160 270° counter-clockwise to be 
seen in the upright direction at step 527. At step 529, the control section 110 controls 
the display section 160 to display the picture in a direction turned 270° counter- 
clockwise. Thus, the viewer can see the picture in the upright position even when the 
5 mobile terminal is turned 270° clockwise. FIG. 3c shows a mobile terminal with its 
folder turned 270° clockwise. 

As described above, the direction detecting section 170 detects the direction of 
the folder of the mobile terminal and then turns image data to be displayed on the 
display section 160 in the opposite direction so as to be seen in the upright direction. 
10 The viewer can always see pictures in the upright position, regardless of the direction of 
the folder of the mobile terminal. However, there may be a problem in displaying a 
particular size of pictures when the folder of the mobile terminal is turned in the second 
or fourth direction. A picture taken by the camera module can be normally displayed 
in QCIF size when the folder of the mobile terminal is opened upright or turned in the 
15 third direction. However, it is difficult to display the picture in QCIF size when the 
folder of the mobile terminal is turned in the second or fourth direction. In such a case, 
it is preferable to display the picture in a full size. 

When the folder of the mobile terminal is opened upright or turned in the third 
direction, image data in a fixed size, such as QCIF size, is displayed only after control 
20 of the direction of the visual display. When the folder of the mobile terminal is turned 
in the second or fourth direction, it is preferable to adjust and regenerate the size of such 
image data and control the direction of the visual display. 

FIG 7 is a flow chart showing another process of controlling the display of a 
picture on a mobile terminal according to the present invention. It is assumed that 
25 picture data is controlled to be displayed in QCIF size in the first or third direction and 
in a full size in the second or fourth direction. The process of controlling the display 
of a picture on a mobile terminal having the direction detecting section 170 will be 
described in detail with reference to FIG 7. 

Referring to FIG 7, the control section 110 determines whether the mobile 
30 terminal is in the display mode at step 611. The display mode refers herein \o a mode 
of displaying a picture on the display section 160 when the folder housing is opened to 
be apart from the main housing. The display mode in FIG 7 is the same as that in FIG. 
6. The control section 110 detects the display mode at step 611. Also, the control 
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section 110 detects if an automatic display change mode is set in the display mode a, 
step 612. The automatic display change mode is the same as that explained ,n FIG. 6. 

If the automatic display change mode is set, the control section 110 wtll 
determine whether a direction detecting signal has been outputted from the dtrection 
5 detecting section 170. When a direction detecting signal is outpntred from the 
direction detecting section 170, the control section 110 detects the output a. step 613 
and reads the outputted direction detecting signal at step 614. 

If no signal is outputted from the Hall sensors 22 1 to 224, the direction detectmg 
section 170 will generate a first direction detecting signal at step 613. When the.folder 
10 of the mobile terminal is closed as shown in FIG 3a, me firs, and fourth Hall sensors 
221 and 224 simultaneously detect the first and second magnets 201 and 202. 
However if the folder of the mobile terminal is opened so that the first and fourth Hall 
sensors 221 and 224 cannot detect the first and second magnets 201 and 202, the 
direction detecting section 170 will generate data in QCIF size as firs, picture data a, 
15 step 617. At step 635, the control section 110 controls the display section 160 to 
display the QCIF picture in the upright direction. 

If the second Hall sensor 222 detects the firs, magnet 201 , the direction detecung 
section 170 will generate a second direction detecting signal at step 613. Also, die 
control section 1 10 will read the generated second direction de.ec.ing signal a, step 614. 
20 The generation of tire second direction de.ee«ing signal means that me folder of me 
mobile terminal is turned 90° coun«er-cloekwise in closed state. In such a condmon, 
the display section 160 initially displays a picbure in a direction turned 90° clockwtse. 
The picture should be turned 90° counter-clockwise to be seen in me upright direction to 
the eyes of the viewer. Also, me display section 160 should generate second p.cture 
25 data to display a full size picture, rather man a QCIF size picture. Upon detecting the 
second direction detecting signal at step 619, die control section 1 10 controls me dtsplay 
section 160 to generate die second picture date in a full size at step 621 A. step 623, 
the control section 1 10 terns me second picture date 90° counter-clockwise to be seen » 
tire upright direction. A, step 635, die con.ro. seetion 110 conhols tite display section 
30 160 to display the second picture data in a direction turned 90° counter-c ockw.se. 
Thus, the viewer can see tee picture in the upright position even when the folder of the 
mobile terminal is turned 90°. 

If the second Hall sensor 222 detects the first magnet 201 and at the same tune 
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the third Hall sensor 223 detects the second magnet 202, the direction detecting section 
170 will generate a third direction detecting signal at step 613. Also, the control 
section 110 will read the generated third direction detecting signal at step 614. The 
generation of the third direction detecting signal means that the folder of the mobile 
5 terminal is turned 180° in opened state. In such a condition, the display section 160 
initially displays a picture upside down. The picture should be turned 180° again to be 
seen in the upright direction. Accordingly, upon detecting the third direction detecting 
signal at step 613, the control section 110 generates first picture data in QCIF size at 
step 627. At step629, the control section 110 turns the first picture data applied to the 

10 display section 160 180° to be seen in the upright direction. At step 635, the control 
section 110 controls the display section 160 to display the first picture data in a direction 
turned 180° again. Thus, the viewer can see the picture in the upright position even 
when the mobile terminal is turned 1 80° upside down. 

If the first Hall sensor 221 detects the first magnet 201, the direction detecting 

15 section 170 will generate a fourth direction detecting signal at step 613. Also, the 
control section 110 will read the generated fourth direction detecting signal at step 614. 
The generation of the fourth direction detecting signal means that the folder of the 
mobile terminal is turned 270° clockwise in opened state. In such a condition, the 
display section 160 initially displays a picture in a direction turned by the same angle. 

20 The picture should be turned 270° counter-clockwise to be seen in the upright direction. 
Also, the display section 160 should generate second picture data to display a full size 
picture, rather than a QCIF size picture. Upon detecting the second direction detecting 
signal at step 619, the control section 110 controls the display section 160 to generate 
the second picture data in a full size at step 631. At step 633, the control section 110 

25 turns the second picture data 270° counter-clockwise to be seen in the upright direction. 
At step 635, the control section 110 controls the display section 160 to display the 
second picture data in a direction turned 270° counter-clockwise. Thus, the viewer can 
see the picture in the upright position even when the mobile terminal is turned 270° 
clockwise. 

30 A mobile terminal capable of controlling image data according to the procedure 

as shown in FIG 7 can have the structure as shown in FIG 1 . In other words, a mobile 
terminal having a general communication function, including character data 
communication, can implement the process as shown in FIG. 6 by controlling the 
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direction of the visual display of data according to the direction of the mobile terminal, 
without the need to adjust the size of the data. A mobile terminal with a built-in 
camera displays a picture photographed by the camera (camera module 140) in a fixed 
size which is suitable to be displayed in the first direction. When the picture is 
5 displayed in the second or fourth direction, its size should preferably be adjusted. 

FIGs. 4a to 4e are views showing the operation of the direction detecting section 
170 according to the second embodiment of the present invention. In the second 
embodiment, the mobile terminal has three direction sensors in the main housing and 
four fixed projections in the folder housing. The three direction sensors detect four 
10 directions in which the display section 160 can be placed. Two of the four projections 
are provided on the inner side of the folder that faces the key input section 127, while 
the other two projections are provided on the outer side of the folder. It is assumed 
that the direction sensors are Hall sensors (Hall effect ICs). The positions and 
numbers of the sensors and the projections may vary depending on the types of mobile 
15 terminals. 

Referring to FIGs. 4a to 4e, the direction detecting section 170 consists of four 
projections 301 to 304 fixed on the folder of the mobile terminal and three Hall sensors 
321 to 323 mounted in the main housing to detect the projections 301 to 304 and 
generate a direction detecting signal. However, there is no limitation in the positions 

20 of the projections and the sensors. It is also possible to mount the projections in the 
main housing and the sensors in the folder. In the second embodiment of the invention, 
third and fourth projections 303 and 304 are provided on the inner side of the folder that 
faces the key input section 127, while first and second projections 301 and 302 are 
provided on the outer side of the folder. For explanatory convenience, it is supposed 

25 that the folders in FIGs. 4b to 4e are turned respectively in a first direction (turned 0° in 
opened state), a fourth direction (turned 270° clockwise in opened state), a second 
direction (turned 90° counter-clockwise in closed state) and a third direction (turned 

180° in opened state). 

When the second and third Hall sensors 322 and 323 simultaneously detect the 
30 first and second projections 301 and 302 as shown in FIG 4e, the direction detecting 
section 170 generates a third direction detecting signal. When the second Hall sensor 
322 detects the third projection 303 as shown in FIG. 4c, the direction detecting section 
170 generates a second direction detecting signal. When the first Hall sensor 321 
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detects the first projection 301, the direction detecting section 170 generates a fourth 
direction detecting signal. Also, when the folder of the mobile terminal is closed as 
shown in FIG. 4a, the first Hall sensor detects the second projection 303 and at the same 
time the third Hall sensor 323 detects the fourth projection 304. When the folder of 
5 the mobile terminal is opened as shown in FIG 4b so that the first and third Hall sensors 
321 and 323 cannot detect the third and fourth projections 303 and 304, the direction 
detecting section 170 generates a first direction detecting signal. The first direction 
detecting signal is also generated when none of the Hall sensors 321 to 323 outputs a 

direction detecting signal. 

10 The operation of a mobile terminal having the structure as shown in FIG. -1 will 

be explained in more detail with reference to FIGs. 2 to 4. When the folder housing is 
opened to be apart from the main housing, the control section 110 controls the display 
section 160 to be in the display mode. The "display mode" includes both a 
communication mode and a mode for displaying image signals taken by the camera 

15 module 140. 

In the display mode, the first to third Hall sensors 321 to 323 of the direction 
detecting section 170 detect the projections 301 to 304 fixed on the folder of the mobile 
terminal. The control section 1 10 reads the output from the direction detecting section 
170 to determine the positional state (direction) of the folder of the mobile terminal. If 
20 outputs from the second and third Hall sensors 322 and 323 are simultaneously detected, 
the control section 110 will determine that the folder of the mobile terminal is turned 
180° upside down in opened state. If an output from the second Hall sensor 322 is 
detected, the control section 110 will determine that the folder of the mobile terminal is 
turned 90° counter-clockwise in closed state. If an output from the first Hall sensor 
25 321 is detected, the control section 110 will determine that the folder of the mobile 
terminal is turned 270° clockwise in opened state. Also, if no output from the Hall 
sensors 321 to 323 is detected, the control section 110 will determine that the folder of 
the mobile terminal is turned 0° and opened in a normal upright direction. The control 
section 110 controls the direction of a picture to be displayed on the display section 160 
30 according to the output from the direction detecting section 170. The process of 
controlling the display direction of the display section 160 has been explained with 

reference to FIGs. 6 and 7. 

FIGs. 5a to 5e are views showing the operation of the direction detecting section 
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170 according to the third embodiment of the present invention. In the third 
embodiment, the mobile terminal has three direction sensors in the main housing and 
one fixed projection and two magnets in the folder housing. The three direction 
sensors detect four directions in which the display section 160 can be placed. The 
5 projection is provided on the inner side of the folder that faces the key input section 127. 
It is assumed that the direction sensors are Hall sensors (Hall effect ICs). The 
positions and numbers of the sensors, projection and magnets may vary depending on 
the types of mobile terminals. 

Referring to FIGs. 5a to 5e, the direction detecting section 170 consists of one 
10 projection 401 and two magnets 402 and 403 fixed on or within the folder housing and 
three Hall sensors 421 to 423 mounted in the main housing to detect the projection 401 
or the magnets 402 and 403 and generate a direction detecting signal. However, there 
is no limitation in the positions of the projection, magnets and sensors. It is also 
possible to mount the projection and the magnets in the main housing and the sensors in 
15 the folder. For explanatory convenience, it is supposed that the folders in FIGs. 5b to 
5e are turned respectively in a first direction (turned 0° in opened state), a fourth 
direction (turned 270° clockwise in opened state), a second direction (turned 90° 
counter-clockwise in closed state) and a third direction (turned 1 80° in opened state). 

When the folder of the mobile terminal is closed as shown in FIG 5a, the first 
20 and second Hall sensors 421 and 422 detect the first and second magnets 402 and 403 
and at the same time the third Hall sensor 423 detects the projection 401. Wb*n the 
folder of the mobile terminal is opened as shown in FIG 5b so that the three Hall 
sensors 421 to 423 cannot detect the projection 401 or the magnets 402 and 403, the 
direction detecting section 170 generates a first direction detecting signal. The first 
25 direction detecting signal is also generated when none of the Hall sensors 421 to 423 
outputs a direction detecting signal. When the second Hall sensor 422 detects the first 
magnet 402 as shown in FIG 5d, the direction detecting section 170 generates a second 
direction detecting signal. When the first Hall sensor 421 detects the first magnet 402 
as shown in FIG 5c, the direction detecting signal 170 generates a fourth direction 
30 detecting signal. Also, when the first Hall sensors 421 detects the second magnet 403 
and at the same time the second Hall sensor 422 detects the first magnet 402" as shown 
in FIG 5e, the direction detecting signal generates a third direction detecting signal. 

The operation of a mobile terminal having the structure as shown in FIG 1 will 



-23- 



be explained in more detail with referenee .0 FIGs. 2 to 5. When the folder housing . 
opened to be apart from me main housing, the eontrol section 110 controls the display 
section 160 to be in the display mode. The "display mode" includes both a 
communication mode and a mode for displaying image signals taken by the camera 
5 module 140. 

in the display mode, the first to third Hall sensors 421 to 423 of the d,rect,on 
detecting section 170 detect the fixed projection 401 and the magnets 402 and 403 
according to the direction in which the folder of the mobile terminal is placed. The 
control section 110 reads the output from the direction detecting section 170 to 
10 determine the positional state (direction) of the folder of the mobile terminal. 

If no output from the Hall sensors 421 to 423 is detected, the control secfcon 1 10 
will determine that the folder of the mobile terminal is turned 0° and opened in a normal 
upright direction. If an output from the second Hall sensor 422 is detected, the control 
section 1 10 will determine that the folder of the mobile terminal is turned 90° counter- 
1B clockwise in closed state. If an output from the first Hall sensor 421 is detected, the 
control section 110 will determine that the folder of the mobile terminal is turned 270 
clockwise in opened state. Also, if outputs from the first and second Hall sensors 322 
and 323 are simultaneously detected, the control section 110 will determine that the 
folder of the mobile terminal is turned 180° upside down in opened state. The control 
20 section 110 controls the direction of a picture to be displayed on the display sectum 160 
according to the output from the direction detecting section 170. The process of 
controlling the display direction of the display section 160 has been explained w,th 
reference to FIGs. 6 and 7. 
25 [EFFECT OF THE INVENTIONl 

As described above, the present invention is to detect the direction of the folder 
of the mobile terminal and turns data to be displayed in the opposite direction thereby to 
be seen in the upright direction. Therefore, the viewer can always see pictures in the 
30 upright position, regardless of the direction of the folder of the mobile terminal. And the 
viewer can adjust the size of the data to be corresponding to changed size of the screen 
according to direction of the terminal. 
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[CLAIMS] 

1. A device for displaying a picture in a mobile terminal, which 
comprises: 

5 a direction detecting section consisting of at least one magnet fixed within the 

mobile terminal and a plurality of sensors for detecting the magnet in order to detect the 
direction in which the mobile terminal is turned and generate first to fourth direction 
detecting signals; 

a control section for outputting picture data in an upright direction when a first 
10 direction detecting signal is generated, in a direction turned 90° counter-clockwise when 
a second direction detecting signal is generated, in a direction turned 180° when a third 
direction detecting signal is generated, or in a direction turned 270° counter-clockwise 
when a fourth direction detecting signal is generated; and 
a display section for displaying the picture data. 

15 

2. The device according to claim 1, wherein said direction detecting 

section consists of: 

first and second magnets fixed within the mobile terminal; and 
first to fourth sensors for detecting the first and second magnets according to 
20 the direction in which the mobile terminal is turned and generating a corresponding 
direction detecting signal. 

3 the touch sensor as claimed in claim 2, wherein at least one sensor of the 
sensors detects the first or second magnet and generates direction signal. 

25 « 4 The touch sensor as claimed in claim 2, wherein two sensors of the sensors 

detects the first and the second magnet at the same time and generates direction signal. 

5. The sensor as claims in claim 2, wherein the sensors generate the direction 
30 signal without detecting the magnet. 

6. the direction detecting section as claimed in claim 2, wherein the ; magnets of 
the direction detecting section are fixed to the folder housing of the mobile terminal, 
and sensors are fixed to the main housing of the mobile terminal. 

35 7 The direction detecting unit as claimed in claim 2, the magnets of the 

direction detecting unit are fixed to the main housing of the mobile terminal, and the 
sensors are fixed to the folder housing of the mobile terminal. 
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8. A device for displaying a picture in a mobile terminal, which comprises: 
a camera module for taking an image signal; 

an image processing section for processing the image signal taken by the 
camera module in a display picture size; 
5 a direction detecting section consisting of at least one magnet fixed within the 

mobile terminal and a plurality of sensors for detecting the magnet in order to detect the 
direction in which the mobile terminal is turned and generate first to fourth direction 
detecting signals; 

a control section for outputting picture data in an upright direction when a first 

10 direction detecting signal is generated, in a direction turned 90° counter-clockwise when 

a second direction detecting signal is generated, in a direction turned 180° when a third 

direction detecting signal is generated, or in a direction turned 270° counter-clockwise 

when a fourth direction detecting signal is generated; and 
a display section for displaying the picture data. 

15 

9. A device for displaying a picture in a mobile terminal, which comprises: 

a tuner for receiving a composite television video signal broadcasted on a 
selected channel; 

a decoder for decoding the composite video signal to generate an analog video 
20 signal and a synchronizing signal; 

a video processing section for converting the analog video signal into a digital 
video data, processing the digital video data in a frame size and outputting a "frame 
video signal and user data in the frame; 

a direction detecting section consisting of at least one magnet fixed within the 
25 mobile terminal and a plurality of sensors for detecting the magnet in order to detect the 
direction in which the mobile terminal is turned and generate first to fourth direction 
detecting signals; 

a control section for outputting picture data in an upright direction when a first 
direction detecting signal is generated, in a direction turned 90° counter-clockwise when 
30 a second direction detecting signal is generated, in a direction turned 180° when a third 
direction detecting signal is generated, or in a direction turned 270° counter-clockwise 
when a fourth direction detecting signal is generated; and 

a display section for displaying the picture data. 
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10. A device for displaying a picture in a mobile terminal, which 
comprises: 

a direction detecting section consisting of at least one projection fixed on the 
5 mobile terminal and a plurality of sensors for detecting the projection in order to detect 
the direction in which the mobile terminal is turned and generate first to fourth direction 
detecting signals; 

a control section for outputting picture data in an upright direction when a first 
direction detecting signal is generated, in a direction turned 90° counter-clockwise when 
10 a second direction detecting signal is generated, in a direction turned 180° when a third 
direction detecting signal is generated, or in a direction turned 270° counter-clockwise 
when a fourth direction detecting signal is generated; and 

a display section for displaying the picture data. 

15 11- The device according to claim 5, wherein said direction detecting 

section consists of: 

first to fourth projections fixed on the mobile terminal; and 
first to third sensors for detecting the first to fourth projections according to the 
direction in which the mobile terminal is turned and generating a corresponding 
20 direction detecting signal. 

12. A device for displaying a picture in a mobile terminal, which 
comprises: 

a camera module for taking an image signal; 
25 an image processing section for processing the image signal taken by the 

camera module in a display picture size; 

a direction detecting section consisting of at least one projection fixed on the 
mobile terminal and a plurality of sensors for detecting the projection in order to detect 
the direction in which the mobile terminal is turned and generate first to fourth direction 
30 detecting signals; 

a control section for outputting picture data in an upright direction when a first 
direction detecting signal is generated, in a direction turned 90° counter-clockwise when 
a second direction detecting signal is generated, in a direction turned 180° when a third 
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direction detecting signal is generated, or in a direction turned 270° counter-clockwise 
when a fourth direction detecting signal is generated; and 
a display section for displaying the picture data. 

13. A device for displaying a picture in a mobile terminal, which 



5 

comprises: 



a tuner for receiving a composite television video signal broadcasted on a 
selected channel; 

a decoder for decoding the composite video signal to generate an analog video 
10 signal and a synchronizing signal; - 

a video processing section for converting the analog video signal into a digital 
video data, processing the digital video data in a frame size and outputting a frame 

video signal and user data in the ftame; 

a direction detecting section consisting of at least one projection fixed on the 
!5 mobile tenninal and a plurality of sensors for detecting the projection in order to detect 
the direction in which the mobile terminal is turned and generate firs. «o fourth direction 
detecting signals; 

a conrrol section for outputting picture data in an upright directum when a first 
direction detecting signa. is generated, in a direction turned 90" counter-Cockwise when 
20 a second direction detecting signa! is generated, in a dtrection turned ISO- when a tod 
direction detecting signa. is generated, or in a direction turned 270' counte~lockw.se 
when a fourth direction detecting signal is generated; and 
a display section for displaying the picture data. 

25 14. A device for displaying a picture in a mobile terminal, which 

comprises: 

a direction detecting section consisting of at least one projection and at least 
one magnet fixed on or in the mobile terminal and a plurality of sensors for detecting 
the projection or the magne, in order .0 detect the direction in which the mobile termmal 
30 is turned and generate first to fourth direction detecting signals; 

a control section for outputting picture data in an upright direction when a first 
direction detecting signal is generated, in a direction turned 90° counterclockwise when 
a second direction detecting signal is generated, in a direction turned IN* when a mud 
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direction detecting signal is generated, or in a direction turned 270° counter-clockwise 
when a fourth direction detecting signal is generated; and 
a display section for displaying the picture data. 

5 15. The device according to claim 9, wherein said direction detecting 

section consists of: 

one projection and first and second magnets fixed on or in the mobile terminal; 

and 

first to third sensors for detecting the projection and the magnets according to 
10 the direction in which the mobile terminal is turned and generating a corresponding 
direction detecting signal. 

16. A device for displaying a picture in a mobile terminal, which 
comprises: 

15 a camera module for taking an image signal; 

an image processing section for processing the image signal taken by the 
camera module in a display picture size; 

a direction detecting section consisting of at least one projection and at least 
one magnet fixed on or in the mobile terminal and a plurality of sensors for detecting 
20 the projection or the magnet in order to detect the direction in which the mobile terminal 
is turned and generate first to fourth direction detecting signals; 

a control section for outputting picture data in an upright direction when a first 
direction detecting signal is generated, in a direction turned 90° counter-clockwise when 
a second direction detecting signal is generated, in a direction turned 180° when a third 
25 direction detecting signal is generated, or in a direction turned 270° counter-clockwise 
when a fourth direction detecting signal is generated; and 
a display section for displaying the picture data. 

17. A device for displaying a picture in a mobile terminal, which 
30 comprises: 

a tuner for receiving a composite television video signal broadcasted on a 
selected channel; 

a decoder for decoding the composite video signal to generate an analog, video 
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signal and a synchronizing signal; 

a video processing section for converting the analog video signal into a digital 
video data, processing the digital video data in a frame size and outputting a frame 
video signal and user data in the frame; 
5 a direction detecting section consisting of at least one projection or at least one 

magnet fixed on or in the mobile terminal and a plurality of sensors for detecting the 
projection or the magnet in order to detect the direction in which the mobile terminal is 
turned and generate first to fourth direction detecting signals; 

a control section for outputting picture data in an upright direction when a first 
10 direction detecting signal is generated, in a direction turned 90° counter-clockwise when 
a second direction detecting signal is generated, in a direction turned 180° when a third 
direction detecting signal is generated, or in a direction turned 270° counter-clockwise 
when a fourth direction detecting signal is generated; and 

a display section for displaying the picture data. 



18. A method for displaying a picture on a mobile terminal which includes 
a direction detecting section consisting of at least one fixed magnet and a plurality of 
sensors for detecting the magnet, said method comprising the steps of: 

20 detecting a direction signal informing the direction in which the mobile 

terminal is turned, using the sensors for detecting the magnet; 

when no direction signal is received from the sensors, making same 
determination as when a first direction signal is detected and outputting and displaying 
picture data in an upright direction; 
25 when a second direction signal is detected, outputting and displaying the 

picture data in a direction turned 90° counter-clockwise; 

when a third direction signal is detected, displaying the picture data in a 
direction turned 180°; and 

when a fourth direction signal is detected, outputting and displaying the picture 
30 data in a direction turned 270° counter-clockwise. 

19. A method for displaying a picture on a mobile terminal which includes 
a direction detecting section consisting of at least one fixed magnet and a plurality of 
sensors for detecting the magnet, said method comprising the steps of: 
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detecting a direction signal informing the direction in which the mobile 
terminal is turned, using a sensor contacting the magnet; 

when no direction signal is received from the sensors, making same 
determination as when a first direction signal is detected and outputting and displaying 
5 picture data in an upright direction; 

when a second direction signal is detected, generating full size picture data and 
displaying the picture data in a direction turned 90° counter-clockwise; 

when a third direction signal is detected, displaying the picture data in a 
direction turned 180°; and 
10 when a fourth direction signal is detected, generating full size picture data and 

displaying the picture data in a direction turned 270° counter-clockwise. 

20. The method as claimed in claim 18 or 19, if composed of first and second 
magnets and first to fourth sensors for detecting the first and second magnets, at least 

15 one sensor of the first -fourth sensors generates the second or the fourth direction signal 
by detecting the first or the second magnet. 

21. The method as claimed in claims 18 or 19, , if composed of first and 
second magnets and first to fourth sensors for detecting the first and second magnets, 

20 two sensors of the first-fourth sensor detects the first and the second magnet at the same 
time, then generates the first direction signal. 

22. The method as claimed in claims 18 or 19, , if composed of first and second 
magnets and first to fourth sensors for detecting the first and second magnets, two 

25 sensors of the first-fourth sensor detects the first and the second magnet at the same 
time, then detects the folder whether it is closed. 

23. A method for displaying a picture on a mobile terminal which includes 
a direction detecting section consisting of at least one projection and a plurality of 

30 sensors for detecting the projection, said method comprising the steps of: 

detecting a direction signal informing the direction in which the mobile 
terminal is turned, using a sensor contacting the projection; 

when no direction signal is received from the sensors, making same 
determination as when a first direction signal is detected and outputting and displaying 
35 picture data in an upright direction; 

when a second direction signal is detected, outputting and displaying the 



-31- 



picture data in a direction turned 90° counter-clockwise; 

when a third direction signal is detected, displaying the picture data in a 
direction turned 1 80°; and 

when a fourth direction signal is detected, outputting and displaying the picture 
5 data in a direction turned 270° counter-clockwise. 

24. A method for displaying a picture on a mobile terminal which includes 
a direction detecting section consisting of at least one projection and a plurality of 
sensors for detecting the projection, said method comprising the steps of: 

10 detecting a direction signal informing the direction in which the mobile 

terminal is turned, using a sensor contacting the projection; 

when no direction signal is received from the sensors, making same 
determination as when a first direction signal is detected and outputting and displaying 
picture data in an upright direction; 
15 when a second direction signal is detected, generating full size picture data and 

displaying the picture data in a direction turned 90° counter-clockwise; 

when a third direction signal is detected, displaying the picture data in a 
direction turned 180°; and 

when a fourth direction signal is detected, generating full size picture data and 
20 displaying the picture data in a direction turned 270° counter-clockwise 

25. A method for displaying a picture on a mobile terminal which includes 
a direction detecting section consisting of at least one projection, at least one magnet 
and a plurality of sensors for detecting the projection or the magnet, said method 

25 comprising the steps of: 

detecting a direction signal informing the direction in which the mobile 
terminal is turned, using a sensor contacting the projection or the magnet; 

when no direction signal is received from the sensors, making same 
determination as when a first direction signal is detected and outputting and displaying 
30 picture data in an upright direction; 

when a second direction signal is detected, outputting and displaying the 
picture data in a direction turned 90° counter-clockwise; 

when a third direction signal is detected, displaying the picture -data in a 
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15 



direction turned 180°; and when a fourth direction signal is detected, outputting and 
displaying the picture data in a direction turned 270° counter-clockwise. 

26. A method for displaying a picture on a mobile terminal which includes 
a direction detecting section consisting of at least one projection, at least one magnet 
and a plurality of sensors for detecting the projection or the magnet, said method 

comprising the steps of: 

detecting a direction signal informing the direction in which the mobile 
terminal is turned, using a sensor contacting the projection or the magnet; 

when no direction signal is received from the sensors, making same 
determination as when a first direction signal is detected and outputting and displaying 
picture data in an upright direction; 

when a second direction signal is detected, generating full size picture data and 
displaying the picture data in a direction turned 90° counter-clockwise; 

when a third direction signal is detected, displaying the picture data in a 

direction turned 180°; and 

when a fourth direction signal is detected, generating full size picture data and 
displaying the picture data in a direction turned 270° counter-clockwise. 
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